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“MADE IN ROCKFORD.” 
In the issue of November 4 we described an ingenious 
the Roekford (Ill. 


the utilization its 


scheme which Kleetric Company has 


adopted for of show window. In the 


present issue we reproduce additional photographs, further 
illustrating this commendable scheme. 


19 


The plan in effect is 


invite the various manufacturers of Roekford, using 


central-stution power, to utilize the Electric Company’s 
window for the display of its product, each customer being 
alloted the use of the window for a period of one week. 
Frequently, too, prospective customers have participated. 

As to results—-they are manifold. First, interest in cen- 
tral-station service is aroused. Citizens of Rockford, many 
of whom are seen to pass the window each week to view the 
new display, are accorded an excellent opportunity of learn- 
ing of the varied industries to which electric power is ap- 
plicable. Secondly, manufacturers not availing themselves 
o° central-station service are shown, in a striking manner, 
the extent of the company’s power consumers. In numer- 
ous eases such a list has been the means of securing a cus 
tomer after all other arguments failed—especially if the 
name of a competitor is contained in the list. Among the 
less important results may be mentioned the direct adver- 
tising which the manufacturer obtains through displaying 
his goods. It might be added that a majority of the indus- 
trial plants are located some distance from the business 
district of the city, where it would not be feasible to main- 
tain show windows of their own. 

The Rockford Electric Company studies the lighting 
requirements of each individual display and illuminates the 
window each week so as to show the particular product 
exhibited to the best advantage. A sign calling attention 
to the lighting is placed in a conspicuous location in the 
window. Another benefit is therefore apparent, the retail 
merchants of the town being afforded an actual demonstra- 
tion of proper window lighting. Altogether the scheme is 
xu commendable one and worthy of consideration by all 
central stations so fixed, as regards display space, ,as to 
make the plan feasible. In many towns there are not 
cnough manufacturers using central-station power to con- 
tinue the displays for a sufficiently long period, but in such 
cases it would be advisable to alternate between manufac- 


turers’ displays and exhibits of electrical applianess, ete. 
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RAILROAD YARD LIGHTING. 

In view of the continuous service required from all utili- 
ties involved in the operation of railroad yards adjacent to 
important freight and passenger terminals, it is time that 
central stations became more generally aroused to the value 
of this class of electrie-lighting business. For many years the 


oil lantern has reigned—and dripped—supreme in this field. 
So far as we are aware, no systematic classification of the 
cost of switch, signal, bridge, track, crane and platform light- 
ing has ever been prepared for central-station reference, and 
perhaps the reason for this is the very limited extent to which 
electricity is being utilized in this class of work. Neverthe- 
less, the increasing use of electric motors in the operation of 
track switches and freight-handling cranes at railroad termi- 
nals, as well as in the movement of signals controlled by trains 
operating on short block sections and by operators in towers, 
is rapidly extending the sphere of electricity, and there is 
little question that some advanced lighting methods will in 
the near future be applied to yard service. 

A beginning has already been made in connection with 
the operation of electric cranes in transferring high-class 
freight from trains to shipping platforms, and from thence 


As 


the capacity of a terminal yard tends to become utilized to 


to teams or automobile trucks for local transportation. 


the limit in all growing centers of population, night work be- 
comes inevitable, and there is no room to question that the 
installation of electric reflector lamps, either on the crane 
structure or in proper fixed relation to the platforms and 
tracks, is an important factor in enabling the terminal or- 
ganization to obtain the maximum use of its facilities. From 
every point of view, speed and accuracy of loading and un- 
loading are important. It is surprising how much the werk 


ean be aecelerated by the installation of a couple of lamp 
clusters with downward reflectors attached to the under side 
of the crane body and covering the entire lateral travel of the 
hook. It is obviously a problem of the utmost simplicity to 
wire a yard crane for reflector lighting, since the supply of 
current to the cab can be tapped and switched with the great- 
est convenience, and at a nominal cost all out of proportion 
to the benefits gained 

Less has been accomplished in the lighting of switch tar- 
gets and signals by electricity, but the field is a most attrae- 
The the 


short, and the amount of current required at individual tar- 


tive one distances of transmission are on whole 
gets is small enough to permit the use of an inexpensive wir- 
ing layout. The jarring occurring in the operation of switeh 
and signal mechanisms makes it desirable to adapt to this 
service incandescent lamps having short, thick filaments of 
rugged character. It is too early to state what may be done 
with low-voltage tungsten lamps in this field, but it is desir- 
able that experimental data be accumulated, so that any 
On the 


other hand, if trial installations show that dependence for the 


economies of energy consumption may be utilized. 
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present must be had upon the carbon filament, the moderate 
candlepower required in most cases will doubtless enable elee. 
tricity to be employed in successful competition with the pres. 
ent filthy equipment for switch and signal illumination. [t 
will be a great gain to cut the labor cost to a merely nominal 
figure through the elimination of oil lamps, and the decreased 
amount of maintenance around tracks and switches means re- 
duced accidents to the personnel. Certainly the steadiness 
of electric lighting, its flexibility, instant readiness when dark- 
ness falls, ease of remote control and variable range of 
candle-power to meet specific conditions, combined with 
its increased cleanliness and independence of labor require- 
ments, go 


far to justify its exploitation by companies try- 


ing to extend their long-hour service. 





THE MAGNETIC PROPERTIES OF IRON AT HIGH 
FREQUENCIES. 


The paper presented last week before the American [n- 


stitute of Electrical Engineers by Mr. E. F. Alexanderson 
has brought the question of the behavior of iron at high 
frequencies to the fore. While no new features have been 
brought out by the experiments described, they are very 
interesting and important in providing a set of data cover- 


ing the entire range of frequencies from the lowest up to 


200,000 eycles per second. Heretofore no such satisfae- 
tory means for providing a steady current of high fre- 
quency has existed as is furnished by a generator. A gen- 


erator capable of running at 20,000 revolutions per minute 
and of giving a frequency of 100,000 cycles was designed 
by Mr. Alexanderson over two years ago, and units of this 
type have been used in experimental work by Mr. Fessen- 
den and Major Squier. This design has now been modi- 
fied so as to yield 200,000 cycles at the same speed of rota- 
tion, an accomplishment of great credit and one which will 
no doubt be eagerly welcomed by the workers in the field 
of wireless telegraphy and telephony. 

When any conductor is subjected to alternating mag- 
netic flux, eddy currents are induced in it, their phase bhe- 
ing roughly in opposition to that of a magnetizing current 
which would produce the flux. Their effect is consequently 
to diminish the flux produced by a given magnetizing cur- 
If either a 
straight or toroidal solenoid be used to carry the magnetiz- 


rent, to which they are in general parallel. 


ing current, the magnetic fiux is parallel to its axis, while 
the eddy currents are parallel to the convolutions of the 
solenoid, insofar as the electrical conductivity of the core 
permits. The eddy currents thus constitute a system sim- 


ilar to the currents in the solenoid. Such currents produce 


a magnetic field inside the solenoid, but none outside. 
Hence that part of the conductor in the center of the 


solenoid experiences an effect from all the elements of the 
eddy currents, while that part near the surface is affected 
only by the eddy currents at the periphery; hence the total 
magnetizing field is weakest at the center and strongest at 
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the surface. A skin effect is thus evidenced in the con- 
duction of alternating magnetic flux similar to that ob- 
served in the conduction of alternating currents. It oc- 
curs in ull conductors, but is more prominent in ferromag- 
netic bodies because the flux-densities there obtained are 
so much greater than in other conductors. 

With the thickness of lamination common in engineer- 


ing practice, the skin effect becomes appreciable at fre- 


« between 100 and 200 cycles. With increasing fre- 


quencie 
quency the effeet becomes more and more marked, since 
the eddy currents are proportional to the frequency. The 


t may be shown to be proportional to the square 


skin effect 


the frequency. Dr. Steinmetz has computed that 


root ol! 
it would be necessary, however, to raise the frequency to 
about a thousand million cycles in order that the skin ef- 


fect shall result in such a slight penetration of the flux that 
an iron core would be equivalent to an air core. A result 
of the skin effect is to decrease the total flux for the same 
external magnetizing field, and hence to decrease the ap- 
parent permeability. This led early experimenters to be- 
lieve that the permeability was less at high frequencies 
than at low ones. Moreover, with alternating currents, the 
permeability cannot be directly computed from values of 
effective current and voltage, since the wave forms of the 
two are necessarily different, and the permeability corre- 
sponding to the maximum flux-density in the cycle depends 
The 


average value of the permeability throughout a cyele has 


upon the maximum value of the magnetizing current. 


little significance. By restricting either current or volt- 


age to a sine wave, the determination of one of these quan. 


tities (maximum magnetizing current and maximum flux- 
density) is made easy, and at the same time the other is 


effect 


The more nearly errors have been eliminated in 


made difficult. In addition, the skin must be con- 
sidered. 
the work, the more nearly constant have observers found 
the permeability to be, as the frequency is inereased. 

In Mr. Alexanderson’s work the current was made as 
nearly sinusoidal as possible, thus making the relation be- 
tween effective voltage and maximum flux-density inde- 
terminate. The error thus introduced, however, is prob- 
ably no greater than other errors involved in the determina- 
tion. The results are to be regarded on the whole as qualita- 


live rather than quantitative. The apparent permeability 


s found to be only one-twelfth as great at high frequencies 
as at low frequeneies, and this is to be attributed, at least 


In part, to the skin effect. A computation of the skin effect 


does not agree very well, however, with the value found 
from the experimental data on the assumption of constant 
periueability. These experiments, therefore, cannot be in- 
terpreted as demonstrating that the permeability of iron 
is not altered at high frequencies. They do, however, in- 
dicate that it is of the same order of magnitude, and Mr. 
Alexanderson seems to be right in his claim that it would 


he better to use iron in transformers for high frequencies. 
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ELECTRIC RANGES IN SCHOOLS. 

Electric cooking is destined to become an important fac- 
tor in central-station new-business affairs, even if it is not 
already accorded a position of prominence. In fact it is 
claimed by many that the perfection of an electric range 
that will permit of the economical use of current, making the 
cost somewhat commensurate with gas cooking, will prac- 
tically establish a new era in the central-station industry. 
While this statement may appear to be a broad one, it is 
apparent even to the most conservative, that tremendous 
possibilities lie in this field. 

The manufacturers are certainly doing their part and it 
is therefore incumbent on central stations to do theirs. The 
present high first cost of the electric range is due principally 
to the limited demand. Increase the demand and the cost 
will be correspondingly lowered. There are several excellent 
ways of introducing the electric range, a few of which have 
heen commented upon in these columns. 

The ‘‘domestic-science’’ school offers an opportunity 
which exists in many towns, but which has been neglected 
to far too great an extent. Both publie and private schools 
consider cost as secondary to the desirability of providing 
the student with the most efficient and modern tools avail- 
able, and it should only be necessary to demonstrate the 
advantages of electric cooking to find a ready reception for 
it. If the central station already has other electrical appli- 
ances in the local schools, the introduction of the electric 
range need not be difficult; if not, a double incentive is of- 
fered, as the satisfaction given by the use of the electric 
range would act as an opening wedge for other appli- 
ances. 

The advantages of electric cooking have been well stated 
in a recent publie letter by J. A. Fleming, the well known 
‘‘In my own kitchen electric 


London professor. He says: 


cooking is conducted at 210 volts. With a proper selection 
of apparatus, it is possible now to conduct by electric heating, 
with no greater intelligence than is necessary to manage a 
gas or coal range, the ordinary every-day cooking for a 
family, and at not very different cost, but with immensely 
greater comfort and diminished labor. It is not merely 
a question of cost of electric supply per unit versus gas 
per thousand feet, but of the quality of the result, less waste, 
and the numerous indirect advantages, particularly in the 
far greater cleanliness due to freedom from the soot, smoke, 
odor and vitiated atmosphere inseparable from heating by 
coal or gas. <A very little experience will convert the user 
into an enthusiastic advocate of electric cooking.”’ 

Aside from the wide publicity which would follow the 
adoption of electric cooking by schools, the fact that every 
student is becoming familiar with the conveniences of the 
electric range and becoming accustomed to using it would 
be sufficient to even warrant the central-station company in 
presenting the school with the range if this beeame neces- 


sary. 
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Public Service Company of Northern 
Illinois Takes Over Insull Properties 
Near Chicago. 

On November 11 there was organized 
the Public Service Company of North- 
ern Illinois. The new corporation has 
merged and taken over the properties 
of the North 
Shore Electric Company, Chieago Sub- 


following companies: 
urban Light & Power Company, Econ- 
omy Light & Power Company, Illinois 
Valley Gas & Electric Company, Kank- 
akee Gas & Electric Company. These 
properties inelude the public utilities 
in a stretch of about 100 miles in north- 
eastern Illinois tributary to Chicago 
and extending from the Wisconsin state 
line to a point southwest of Streator, 
Ill. The consolidated companies con 
stitute the group of public-service com 
panies outside the city of Chicago that 
for some time have been controlled by 
Samuel Insull and his associates in the 
Commonwealth Edison Company. They 
are now brought into one compact or 
vanization 

The the 


embraces electric light and power, gas, 


business o! new company 


water. heating utilities, and a small 


street railway. It has steam generating 
power plants at Evanston, Waukegan, 
Oak Park, Maywood, Blue Island, Jol- 
iet, Kankakee, Streator, Lacon, Henry. 
Grand Ridge and Cornell, and water- 
power plants at Joliet, Kankakee 
Wilmington. The 
plants at Kankakee, Streator, Ottawa, 


and 
company has gas 
and Morris; water works at La Grange, 
Harvey, and Oak Park; heating plants 
at Oak Park, 
and the local street railway at Streator. 
The company operates in over 100 dif- 
ferent towns and serves a population of 


Evanston and Waukegan. 


about 366,000 people. It is estimated 


the business for the coming vear will 
exeeed $3,500,000. 

The capital stock of the constituent 
companies is as follows: 


Capital Stock. 
North Shore Electri $ 5,000,000 
Chicago 
Company 
Economy Light & Pow 
Illinois Valley Gas & 
pany 
Preferred ‘ 763 
Commor 3,250,004 
Kankakee Gas & Electric 1,000,000 


Company 


rban Light & 


Sub 
2,300,000 
3,000,000 

Com 


Electric 
( ‘ompany 
Total Capital Stock _ 
All the shares of stock of the old 
companies, held by 748 shareholders, 
were voted in favor of the consolida- 
tion. These stockholders receive from 
the new company $763,000 of six-per 
cent preferred stock and $9,062,500 of 
common stock, making a total stock is- 
sue of $9,825,500 to take up the $15,- 
313,000 capital stoek issued by the old 


$15,313,000 
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companies. In addition $500,000 of 
preferred and $1,000,000 of 
stock of the Publie Service Company is 
retained in its treasury to finance fur- 
ther developments of its business in the 


common 


near future. 

The properties were purchased sub- 
ject to the existing bond issues of the 
which issues will 


several companies, 


now be closed. It is understood a new 


refunding mortgage will be 
placed upon the 
The bonds ($1,250,000 
Valley Gas & Eleetric Company’s prop- 
erty, and the short-time notes ($2,000,- 
000 


first and 


merged properties. 


on the Illinois 


issued against the Chicago Sub- 
urban Light & Power Company’s prop- 
erty, will be retired, the former at once 
and the latter February 1 next. The 
has sold $4,500,000  five- 


refunding 


new company 


per-cent first and bonds, 
which will be devoted to acquiring the 
Illinois Valley Gas & Eleetric Com- 
pany’s bonds and the Chicago Suburb- 
an Light & Power Company’s notes, 
and $1,250,000 of the the 
North Shore Electric Company and the 


Kankakee Gas & Electrie Company, so 


bonds of 


that the entire amount of first and re- 


funding bonds now sold by the new 


company will be used for refunding 
purposes. 

The officers and directors of the Pub- 
lic Service Company are as follows: 
President, Insull ; 


dents, Frank J. Baker, Charles A. Mun- 


Samuel vice-presi- 
assistant to the president, John F. 
and 
assistant secretary and 
assistant Alexander ; 
auditor, A. 8S. Seott; general superin- 
tendent, George H. Lukes. Directors: 
Frank J. Baker, Henry A. Blair, H. M. 
vilesby, Louis A. Ferguson, William 
A. Fox, John F. Gilchrist, Samuel In- 
sull, Frank G, Logan, Charles A. Mun- 
roe, John L. Norton, Charles H. Randle, 
Kdward P. Russell, Solomon A, Smith. 


The formation of the Public Service 


roe: 
Gilchrist; secretary treasurer, 
John H. Guliek ; 


treasurer, E. D. 


Company is particularly significant at 
this moment, since there is now on foot 
a strong movement, headed by Mr. In- 
sull, to bring about a consolidation of 
all the surface and elevated traction 
lines in Chieago. The recent merger of 
three of the elevated-railway lines into 
the Chicago Elevated Railways Com- 
pany is now being followed by negotia- 
tions, sanctioned by the municipal au- 
thorities, to include the surface lines 
also. If these negotiations are consum- 
mated, there will be brought into a co- 
operating group three large electrical 
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utility cOrporations, one including all 


the elevated and surface traction sys. 


tems in Chicago (with possibly severa) 
suburban and interurban railways), the 
Public Service Company of Northern 
Illinois, and the Commonwealth Edison 
Company of Chicago. The total capi- 
talization of all these properties is jp 
the neighborhood of $400,000,000 
->-s 
Chicago & Oak Park Elevated Railroad 
in Receiver’s Hands. 

The Chicago & Oak Park Elevated 
Railroad Company has been placed ints 
the hands of a receiver by order of 
Judge C. C. the 
States Circuit Court at Chicago 
uel Insull, chairman of 
directors of the Chicago Elevated Rail- 


United 
Sani- 
the board of 


Kohlsaat, of 


ways Company, and one of the princi- 
pal factors in the present negotiations 
for the complete unification of all the 
Chicago traction systems, was made re- 
ceiver. The proceeding is a friendly 
one brought on behalf of the bondhold- 
ers because of continual default of in- 
terest. The company has been heavily 
burdened with various bond issues, as 
the result of which an annual deficit 
has been incurred. It been re- 
organized several times, but has never 
paid anything on its stock. The ma- 
jority of the latter has been owned by 
the Northwestern Elevated Railway 
Company and was sold to the consoli- 
dated company in connection with the 
recent elevated merger. The minority 
stock was not purchased hecause it 
could not be secured for a reasonable 
sum. The Chicago & Oak Park sys- 
tem was therefore left out of the con- 
solidation. It is believed that the pres- 
ent receivership will straighten out the 
financial difficulties of this road and 
bring it into the combined traction sys- 


has 


tem. 
a 
Cleveland Agitators Ask Three-Cent 
Light. 

At the city election held in Cleve- 
land, O., last week $2,000,000 bonds 
were voted, to be expended in con- 
structing a municipal light plant. This 
is the result of a long continued agita- 
tion for cheaper light, the parties .at 
the head of the municipal movement 
holding that power could be furnished 
at the rate of three cents per kilowatt- 
hour. 

Newton D. Baker, mayor-elect of 
Cleveland, is a disciple of the late Tom 
L. Johnson and believes firmly in the 
municipal ownership of public utilities. 
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Brigadier-General James Allen. 
The application of electrical science 
to military uses has grown so marvel- 
ously within the past 
electricity has become the most impor- 


few years that 


factor in the art of modern war. 


tant 
In the United States, the lead in 
this work has been taken by a man 
ver) known in the Army, but 
whee striking ability has only recently 
com he widely known and appreci- 
ated the rank and file of the vari- 
ous trical engineering professions. 
fhis man is Brigadier-General James 
Allen. chief signal officer of the United 
States Army, and the follow- 
ing appreciation of his work, 
prepa by Wingrove 
Bathon Chief of Seouts, 


Washington Station, United 


States Aeronautical Reserve, 
is well merited and timely. 
General Allen has just been 


decorated by the Franklin 
Institute of Philadelphia for 
his work alone these lines 

a tribute as unsought by him 
or his fellow-ofticers for him 
for him to 


the 


as it was difficult 
receive it, Inasmuch as 
degree conferred 


the Institute, 


was, according to eustom in 


honorary 
upon him by 
the Army, sent to the Seere- 
War by the Insti- 
tute with the request that it 


tary of 


he bestowed General 


All fl 


(Cieneral 


upon 


Allen 


into prominenee 


first came 
during the 
labor troubles in Chicago in 
IS, but a 
captaim in rank at that time. 
the 


when, although 
he performed duties of 
thie? signal officer of the De- 
the 
During these labor troubles 


partment of Missouri. 


lie established signal stations 


which were of the greatest aid to the ’ 


Army during the special serviee it was 
called upon by the eivil powers to per- 
form. He conneeted a signal station 
on the Auditorium tower telegraphi- 
cally and telephonically over a single 
Wire, duplexed by a method devised 
hy him, with his own offiee in the build- 
ing, thus rendering communieation be- 
tween the department commander and 
the troops of the two principal camps 
entirely independent of all telegraphic 
and telephonie communication supplied 
by corporations, so that even if all the 


Wires in the city had been eut orders 
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for the movement of troops could have 
been communicated. No 
troops ever before had such complete 
facilities for the transmission of infor- 
mation. For his exploits at Chieago 
during these labor troubles, General 
(then Captain) Allen is deseribed by 
his commanding officer in General Or- 


ders as having ‘‘evineed sound judg- 
ment, marked administrative powers 
and abilities of a high order which 
promises well for future emergencies.”’ 

In 1895 General Allen perfeeted the 
simultaneously com- 


instrument for 


munieating by telephone and telegraph 





JAMES ALLEN 


r-General and Chief Si 


gnal Officer, Unite 


over a single wire, thus greatly in- 


creasing its capacity. 


During the Spanish-American War, 
(ieneral then Colonel) Allen de- 
stroved two ocean cables under. the 
enemy's batteries at Santiago. This 


was a piece of engineering work re- 


quiring the highest skill. The physical 
obstacles to suecess were extraordinary, 
the coast being coral, washed by a sea 
that deepens with a rapidity almost un- 
known elsewhere, the water attaining 
a depth of 7,000 feet within a marine 
league of the shore. In addition, the 


irregularity of the coral bottom is so 
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body of 


‘| States 
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extraordinary as to make dredging 
with ordinary eable gear extremely 
difficult and ineffective. Energy, appli- 
cation and untiring effort worked out 
success. One cable was raised about 
five thousand feet, when it broke. A 
second cable was raised 6,240 feet and 
a section successfully removed from it. 

In the interest of history, it is proper 
to state that it was General (then 
Colonel) Allen who first located Cer- 
vera’s fleet at Santiago and reported it 
to Washington and to Admiral Samp- 
furnish daily 


son. He eontinued to 


conditions around 
Santiago and on July 3, 
1898, when Cervera’s fleet 
had been destroyed, his re- 
port was conveyed to Presi- 
MeKinley fourteen 
hours in advance of any 
other reports reaching offi- 
cials or the country at large. 

Colonel Allen restored 
the cables between Cuba and 
Haiti, repairing the French 
cable near Caimanera. In the 
latter work conditions were 
adverse, but obstacle after 
obstacle yielded to him, and 
on the night of June 20 he 
opened a station on the cable 
ship of which he was in 
charge and placed the Ex- 
ecutive Mansion in posses- 
sion of the information that 
the Fifth Army Corps had 
landed that day and Shafter 
and Sampson were in com- 
munication. The message 
that communication was re- 
stored was received at the 
White House five minutes 
after filing at Caimanera. 
He laid an independent Sig- 
nal Corps cable between Si- 
honey and Playa del Este, 
insuring permanent 
communication. President MeKinley 
in a message to Congress on December 
», 1898, said that these services were 
invaluable to the Executive in direet- 
ing the operations of the Army and 
Navy 

The results obtained by Colonel Allen 
in the Porto Rican campaign are stated 
in official reports to have emphasized 
‘the indispensability of electrical com- 
munications. ”’ 

In the Philippines, from 1899 to 
1902, Colonel Allen established a sys- 
tem of military telephones and _ tele- 
graph and cable unequaled in the his- 


cipher reports of 


dent 


Army 
thus 
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tory of warfare as to their importance, 
efficiency and extent. The telegraph 
system extended through all the isl- 
than 1,000 miles from 

There 


ands for more 
was no elec- 
Colonel 
MeAr- 

that 


im- 


north to south. 


communication before 
did the 
reported to 
this 
possible to hold the islands with less 
than 150,000 men, whereas but 60,000 
men were employed for that duty at 
the 


trical 
Allen 
thur 

without 


work. General 
Washington 


system it would be 


time, 

Colonel Allen’s engineering feats in 
laying the Alaskan military cables en- 
title him to high rank in his profes- 
Seattle 
Southeastern 


sion. was connected by him 


with Alaska, and after 
Juneau and 
1903, 
into 


the 


stations were opened at 
Sitka, the October 2, 
the Alaskan was brought 
with 


latter on 
coast 
telegraphic communication 


rest of the world. 


What 
Allen’s work, so 


has been said of Genera) 


far, has related to 


problems he has conquered in elec- 
trical This field of 
work for many years was thought by 
electrical the 
only use the army could make of eleec- 


communication. 


engineers to be about 
trical equipment, but a widely differ- 
ent idea is gained by a visit to any of 
the coast defenses of the United States, 
and an explanation by a Coast Artil- 
lery officer of what ‘‘the fire-control 
system’’ is. 

The growing use of electricity in 
modern warfare, again, is well shown 
by the Corps invention, now 
being perfected by General Allen, of 
This invention, 


Signal 


the aeroplane wireless. 
it is believed, will be the one thing 
needful to make perfect the modern 
war scout, the aeroplane. 

Allen 


wireless pack set, weighing about fifty 


General has also invented a 


pounds, which can be transported free- 
mules. These 
to be highly 


ly on land by army 


units have been found 
successful for use by an army of op- 
erations. 

Personally, General Allen is the most 
charming of men. He is nothing of 
the bluff soldier, and he 
and chat and a cigar for 
dozens of callers every day. 
through fire and water for 


has a smile 


time for a 
His corps 
would go 
him, and officers and 
very ably led in this loyalty by Major 
George O. Squier, the assistant chief 
signal officer, and the recent inventor 
of the muliiplex telephone. 


men alike are 
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looks to be about 


He is, 


General Allen 
forty-five years of age. 
ever, sixty-three, having been born at 
Laporte, Ind., in 1849, the son of Mark 
Allen, of Virginia. He graduated from 
West Point Military Academy in the 
1872, and is unmarried. 

sanenesiiiliailtens 

An Electric Miner’s Lamp. 
At the general meeting of the North 
Mining and 


how- 


class of 


of England Institute of 
Mechanieal Engineers, a paper was sub- 
mitted by George J. Ralph, entitled 
‘‘The Holmes-Ralph Gas-Detecting 
Portable Electric Lamp.’’ He said the 
point had been raised whether similar 
apparatus could be adapted to portable 
electric lamps, but since then the en- 
ergy used to operate the device had 
been reduced from 150 watts on a 204- 
volt cireuit to about half a watt. In 
all such lamps the operating principle 
was the increase in temperature of plat- 
inum in the presence of hydrogen or 
hydrocarbon gas or vapor. Doubt was 
frequently expressed as to whether this 
property was retained for any length 
of time, and although there probably 
was a change going on in its nature, at 
all events superficially, it appeared to 
be a comparatively slow one. In this 
connection it was interesting that the 
platinum in a Holmes-Alderson detect- 
or showed no diminution of catalytic 
action after current had been on con- 
tinuously for six weeks; it was tested 
every two or three days in a Clowes 
chamber, and operated with as little as 
one per cent at the end of the six 
weeks. Further, in all the types, the 
platinum was so arranged that it could 
be readily removed, and a new piece 
inserted, even by an unskilled work- 
man. Although platinum costs, at the 
present time, about twice as much as 
gold, the price was not a serious item, 
there being only metal to the value 
of 2 cents in each of the smaller forms 
of lamp. One form of the apparatus 
was adapted to miners’ electric lamps. 
It could be readily set for various per- 
per cent upwards, 
and was so constructed that, 
brought into action by the presence of 
gas, the light was either extinguished 
altogether or The 
dimming of the light seemed to the 
author to be preferable to complete ex- 
tinction, for the reason that it would 
afford a glimmer to enable the user to 
find his way about, but would at the 
same time render it impracticable for 
his work effectively. 


centages, from 2.5 
when 


merely dimmed. 


him to continue 
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In order to restore the normal light the 
lamp must be unlocked and a new fagp 
inserted, which, of course, could only 
be done at a re-lighting station. It 
had been stated that the absence of 
means for detecting inflammable gas 
had been one of the chief factors jp 
retarding the adoption of electric lamps 
for mining work ; and it was hoped that 
the go a 
step towards the ultimate replacement 
of the so-called ‘‘safety’’ oil lamp by 
one lighted by electricity. 
i ne 


apparatus described might 


Annual Meeting of the American §o. 
ciety of Mechanical Engineers, 

The annual meeting of the American 
Society of Mechanical Engineers will 
be held in New York City, December 5 
to 8. 
delivered on Monday evening, Decem- 
ber 5, and will be followed by a recep- 
A business session will be held on 


The president’s address will be 


tion. 
Tuesday morning and professional ses- 
sions on and 
Wednesday and Thursday mornings. 
Two afternoons will be devoted to ex- 


Tuesday afternoon 


cursions. 
Chicago Signal Club Meets. 

The Chieago Signal Club held its 
November meeting on November 6, at 
the offices of The Engineer. 
Forty-three members 
The feature of the meeting was a talk 
by H. M. Sperry of the General Railway 
Among tie subjects 
discussed the between 
the section and signal forces; 
eration of the staff system, and a num- 


Signal 


were present 


Signal Company. 
were relations 
the op- 
ber of details of wiring signal ap- 
paratus. The next meeting will be held 
at the same place on December 4. 
os 

New York Section, Illuminating Engin- 

eering Society. 

At the meeting of the New York See- 
tion, Illuminating Engineering Society, 
to be held on December 8, a paper will 
be presented by Ellice M. Alger, M. D., 
entitled ‘Conservation of Vision.”’ This 
will be a popular presentation of the 
subject and all interested are cordially 
invited to attend. The meeting will be 
held at the Engineering Societies Build- 
29 West Thirty-ninth Street, at 


p. m. 


ng, 
5 


8: 


ee 

eet of copper for the week end- 
ed November 9 were 6,532 tons. The 
amount since November 1 is given 48 
8,895 tons, compared with 7,944 tons 


for the same period last year. 
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MEASUREMENT OF ELECTRICAL 
ENERGY BY RECORDING WATT- 
HOUR METERS. 


MOTOR METERS FOR DIRECT-CURRENT CIR- 
CUITS. 


BY JOSEPH B, BAKER. 


Direet-current recording watt-hour 
meters of the present day are of two 
classes: motor watt-hour meters, in- 
ding ecommutator-type and wmer- 

contact meters, and electrolytic 


a motor meter ef any type, there 
provided a series winding or con- 
ductor through which flows the total 
‘current J (or a definite fraction 
the total load current) and a shunt 
nding or conductor, the eurrent in 
hich is proportional to the voltage FE 
the mains; one winding or condue- 
tor being fixed, and the other arranged 
to rotate. Therefore the torque ex- 
erted on the rotating part at any given 
instant is proportional to the product 
E I W, 7. e., to the instantaneous 
value of the electrical power, in watts, 
passing through the meter. The rotat- 
ing part actuates a counting device, 
such as a dial train or ‘‘register;’’ and 






in. WWW 


— 






IG. 1.—CONNECTIONS OF TWO-WIRE GEN- 
ERAL ELECTRIC COMMUTATOR METER. 


is speed, to record correctly, must be 
always proportional to the power ab- 
sorbed by the load. 

The type of direct-current meter 
that is most widely used is the so- 
called commutator meter, having a 
motor element consisting of field wind- 
ings and a wound armature with com- 
mutator, direect-connected to a gener- 
tor element consisting of a conduct- 
ing metal disk—the ‘‘damping disk’’ 

rotating between the poles of per- 
manent magnets. The main field coils 
are in series with the load to be meas- 
red, and are wound without iron and 
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fixed to the frame of the meter. The 
armature, also without iron, is elec- 
trically connected across the mains 
through a fixed resistance, and is rig- 
idly fastened to the shaft, which ear- 
ries also the damping disk. The meter 
connections are shown in Fig. 1. 

The commutator meter is made in a 
variety of forms and sizes, for use on 
two-wire and three-wire constant-po- 
tential direct-current circuits for re- 








FIG. 2.—SINGLE ARMATURE COIL OF COM- 
MUTATOR METER. 


cording the energy consumed by in- 
candescent lamps, are lamps, motors, 
the input and output of storage bat- 
teries, ete. This type of meter may 
also be used to measure electrical en- 
ergy in single-phase and polyphase 
alternating-current circuits. 

The rotating element is carried on a 
light vertical shaft running on a jewel 
step-bearing and having a_ simple 
guide-bearing at the top. Mounted on 
the shaft near the top is a drum arma- 
ture with commutator, traversed by 
the flux from the fixed field coils; and 
near the bottom is a thin aluminum 
disk, running between the poles of two 
fixed permanent magnets, which in- 
close the disk closely without touch- 
ing same. In the well known Thom- 
son Recording Wattmeter (‘‘TRW’”’ 


‘meter), and in some other makes of 


commutator meter, the upper end of 
the shaft has fixed on it a small worm, 
which serves to transmit the motion of 
the shaft through a worm-wheel to the 
register at the top of the meter. In 
the Westinghouse commutator meter a 
pinion meshing with a gear wheel is 
used instead of the worm and worm- 
wheel. The mechanical friction of the 
meter is reduced to a minimum by the 
jewel bearing, by careful workmanship 
in the worm gear or pinion and reg- 
ister, and by making the rotating sys- 
tem (comprising shaft, disk, armature, 
and commutator) as light as_ possible. 
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The armature is wound on a fiber or 
papier maché shell, and the commutator 
is of very small dimensions, with silver 
or gold segments. The armature is gen- 
erally of spherical shape (earlier forms 
had armatures of rectangular cross- 
section), is wound with very fine wire, 
and is connected across the supply 
mains through a shunt-field coil and a 
resistance in series, so that the current 
passing through the armature, and 
therefore also the armature flux, is di- 
rectly proportional to the potential of 
the mains. 

The field flux, which passes through 
the armature at right angles to the 
shaft, and against which the armature 
flux reacts, causing rotation of the 
armature, is given by two windings: 
(a) the pair of series-field coils, of cir- 
cular or rectangular shape, to corre- 
spond with the circular or rectangular 
cross-sections of the armature, wound 
with comparatively few turns of heavy 
wire, placed one on each side of the 
armature, and traversed by the main 
load current; and (0b) a single shunt- 
field coil of rectangular or circular 
shape, wound with fine wire, mounted 
within one of the series fields and ad- 
justable toward or away from the arma- 
ture, and traversed by the weak cur- 
rent that passes through the armature. 
By far the greater portion of the field 











FIG. 3.—COMPLETE ARMATURE WINDING 
OF COMMUTATOR METER. 


flux is given by, and is proportional to, 
the load current traversing the series 
fields; the weak flux of the shunt-field 
coil being for the purpose of compen- 
sating for the friction of the rotating 
system. 

In the operation of the meter, the 
torque between the armature and field 
fluxes tends to deflect the armature; and 
as the connection to the latter is through 
a commutator and brushes, continuous 
rotation is set up, as in an ordinary di- 
rect-current motor. 

Annexed is an end view of a paper 
drum on which is wound a single drum- 
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armature coil or ‘‘seetion.’’ The drum 


is free to rotate on its axis O normal 
to the plane of the paper, and is tra- 
magnetic field 
If a di- 


rect current is passed through this wind- 


versed by the uniform 
represented by the lines A B. 


ing, through flexible leads connected to 
its terminals, in the direction indicated 
hy the arrows, the reaction of the field 
due to the current in the winding with 
field A B will 


torque on the drum, causing it to rotate 


the main result in a 
ts initial position x y 
the 
number 


clockwise from 


into the 


, 


position x2’ y’ in which 


winding incloses the maximum 
The moving coil has 
been deflected from the initial to the 
the 
the main and armature fields. 

When the 


the position x’ y’ 


of lines of foree 


final position by reaction between 


single ‘‘seection’’ reaches 
the tendeney to rotate 
ceases; and in order to urge the section 
farther in the clockwise direction, the 
the 


have to be 


leads to terminals of the winding 


would reversed. If, how- 
ever, instead of a single section we have 
the 
drum so as to cover its cylindrical sur- 
with a 


vice for passing direct current through 


a number of sections wound on 


face in consecutive order, de- 


all of the sections and reversing it at 


the right times to urge them econtinu- 


ELEMENT OF 
METER. 


ROTATING 
COMMUTATOR 


FIG i 


ously in the clockwise direction, we 
should obtain continuous rotation of the 
Such an arrangement is the 
drum armature and commutator, an end 
The 


successive sections aa, bb, cc, etc., of the 


armature. 


view of which is also annexed. 
winding are connected to each other so 
as to form a single closed coil around 
the armature shell, and taps are brought 
from the junctions between the sections 
to the segments of the commutator M, 


on which rest the brushes N WN, con- 
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REVIEW AND 


nected to the source of current. By this 
arrangement the current, in any posi- 
tion of the armature, will flow through 
the latter in two paths, each compris- 
Thus the 
brush, 


ing one-half of the winding. 


eurrent entering at the upper 





X 











5.—PARTS OF GENERAL ELECTRIC 


COMMUTATOR METER. 


and leaving at the lower brush, will 
traverse the strands of the section aa 
that lie on the left of the neutral plane, 
in such a direction as to those 
strands clockwise, and will traverse the 
strands of the same section lying on the 
right of the neutral plane in such a di- 


those 


urge 


rection as to urge strands also 


HOUSE-TYPE COMMUTATOR 
With and Without Cover. 


DUNCAN 
clockwise. The changing contacts be- 
tween the fixed brushes and the moving 
maintain a 
the 
the 
conductors and upward torque on the 


commutator therefore con- 


tinuous rotation by continuous 


downward torque on right-hand 
left-hand conductors of all the sections, 
by reversing the flow of current in each 
section as the rotation of the armature 
earries it through the neutral plane. 

In the this 
struction is used, the main field being 


commutator meter eon- 
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that due to the series-field coils, and 
the armature being traversed by a weak 
current the strength of which is propor. 
tional to the voltage of the mains to 
The 


still is. 


which the armature is connected 
held 
proportional at 


torque on the armature 


therefore, as_ stated, 
each instant to the electrical power 
The speed of rotation of the armature 
is made proportional to the power pass- 
ing through the meter by providing a 
brake, to the 
motion, the magnitude of which is 
The br: 
action which is employed is that 


mechanieal resistance, or 
pro- 
portional to the speed. king 
dis- 
covered by Arago, of the ‘‘drag’’ whieh 


is exerted on a moving mass of con- 


ducting metal by a magnetic field; and 
the meter in 


the aluminum damping disk fixed on 


it is utilized in electric 
the shaft so as to be rotated between the 
poles of permanent magnets. In such 
an arrangement the rotation of the disk 
is opposed by the reaction between the 
flux of the inclosing magnets and the 
eddy currents generated in the disk by 
that flux. The strength of such eddy 
currents is directly proportional to the 
speed of rotation, and the reaction or 
counter-torque is proportional (assum- 
ing the strength of the magnets to re- 
to the eddy currents; 


main eonstant ) 


FIG. 7.—GENERAL ELECTRIC TYPE 
C-6 COMMUTATOR METER 


therefore the device gives a braking 

tion strictly proportional to. the speed. 
In meters in which the mechanical !ric- 
tion opposing rotation is kept very ‘ow 
as compared with the drag of the damp- 
ing magnets—or, what is the same thing, 
meters in which the ratio of torque to 
mechanical friction is kept very high— 
the speed of the rotating system Is at 
any instant nearly proportional to the 
product of volts and amperes at the 
load, and hence the registration of such 
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er any given lapse of time is 


meters bs 
- approximately correct record of the 


energy expended on the load in that 


time. 


In meters 


nodern watt-hour motor 


of pegistration is secured and 


aecuracy 


Uoeer Beaeins 
Screw 
| 


FIG. 8.—FRONT AND REAR VIEWS 


maintained on the one nand by reduc- 
ing mechanical frietion to a low mini- 
mum, and on the other hand by pro- 
viding a magnetic friction load which, 
though small in absolute value, is very 
arge compared to the mechanical fric- 
tion By this design, ordinary 
variation in the amount of me- 

as by wear 


load. 
chanieal frietion 
of jewel bearing, dust or dirt 
in the bearing, inereased brush 
tension, frietion in the register. 
ete 
feet on the accuracy. 
ampere-hour 
calibrated in watt-hours, such 
old Shallenburger me- 
the speed of the rotating 
element is proportional to the 
of the current. Hence 
that neces- 
sary to provide a ‘‘meter load’”’ 
proportional to the square of 
the speed; and air vanes, which 
provide a load varying in this 
manner, In the 

itt-hour meter, however, in 


is made of negligible ef- 


In an meter 
as the 


ter 


square 


fon meter it was 


‘ 


were used. 


Which the meter load must be 
proportional to the first power of the 
speed, the reaction magneto-elec- 
trically generated eddy currents 
against the field the permanent 
magnets that generate them is used. 
The funetion of the shunt-field coil is 
to compensate for the effect of friction 


at the jewel bearing and elsewhere, at 
. 


of 


of 
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FIG. 9.- 


REVIEW AND WESTERN 
light loads, by providing a slight torque, 
constant in amount and independent of 
the load, in the same direction as the 
torque due to the current in the series 
When a relatively small amount 
of power is passing through the meter, 


tields. 


Rear Uprer Bearinc 
RetTaroinc Scarw 
MAGNETS, 


Rear Macner 
SUPPORTING 


Arms 


Armature 


Lower Bearinc Screw 


OF WESTINGHOUSE COMMUTATOR METER. 


its rotating element turns very slowly, 
and the friction at the step-bearings, 
commutator, ete., becomes a large pro- 
portion of the total resistance to the 
motion The 
shunt-field compensates for this friction 
without sensibly affecting the accuracy 


of the rotating element. 


ROTATING ELEMENT, COLUMBIA TYPE D 
COMMUTATOR METER. 


of the meter on heavier loads, owing to 
the preponderating effect of the series- 
field flux at those loads. 

The register consists of a train of 
wheels having a ratio of 10 to 1 between 
every pair of successive wheels. Its ar- 
bors carry at their front ends hands or 


pointers which sweep over suitably 
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marked dials, the reading of the set of 
dials at any time giving the integrated 
power that has been supplied up to that 
time; and thus the amount of energy 
that has been consumed in any given 
period of time is found by subtracting 
the dial reading at the beginning 
of the period from the dial read- 
ing at the end of the period. 
The various parts of the meter 
are mounted on a suitable frame, 
‘*shield,’’ designed so that the 


= RONT 
RETAROING 
MAGNETS 


or 
parts may readily be gotten at 
for inspection or repairs, and the 
to a 


The shield may 


connections are brought 


terminal board. 
consist of a light aluminum yoke 
supporting the field the 
register and the top bearing of 
the shaft, and of 
shelf or base below, supporting 


coils, 


an aluminum 
the yoke, the damping magnets. 
the jewel bearing, and the termi- 
nal board. The 
with lag-bolt holes at the back. 
for securing the meter to the wall 
or other support. 
An ineclosing case or cover 
having a metal frame with glass pan- 
els, of pressed glass—fits on the 
shield, with the edge of which it makes 
a moisture-proof and insect-proof joint 
the of a felt soft-rubber 
gasket. Metal covers have glass win 
dows through which the dials may b« 
of the disk ob 


shield is cast 


oft metal. 
or 


or 


by use or 


read and the motion 
served. 

The adjustments of the commutator 
meter are two in number: the full-load 
adjustment and the light-load adjust 
ment. The object of the former is to 
regulate the speed of the rotating ele 
ment when the load is equal to the rated 
of the and the ad 

to inerease decreast 
the speec the disk is effected. 
either by shifting the position of the 
damping magnets toward or away from 
the center of the damping disk, re- 
spectively, or by shifting the position of 
a soft-iron shunt to the magnets. Full- 
load calibration is necessitated only by 
a change in the strength of the damp- 
ing magnets—such as that caused by 
the strong ‘‘stray field’’ due to overload 
or short-circuit through the meter—as- 
suming all causes of excessive friction 
to be removed, and the commutator, 
armature and field windings, to be in 
good condition. Shifting the magnets 
to adjust the full-load accuracy affects 
the light-load accuracy equally. 

The effect of distortion of the damp- 


capacity meter 


justment or 


of 
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ing magnets’ flux by overload or short- 
circuit, resulting in the establishing of a 
stray field from the magnets which tra- 
verses the armature, gives rise in direct- 
current meters to inaccuracy, especially 
on light load, whether the magnets are 


disposed at right angles to the axis of 


CYLINDRICAL BRUSHES 
COMMUTATOR DIA -e Goemeenanay Gum 
METER ONE - TENTH > SMICALLY PURE 
Inc NLY THREE HLVER- POSITIVE CON 
SEGMENTS IN PLACE OF TACT WITH MINIMUM 
THE USUAL 8. TESTED RICTION 
To 20¢ VOLTS A. Cc 


FIELO WINOING OF 
SIMPLE CIRCULAR SEC 
TION, GIVING HIGHEST 


EFFICIENCY 


ARMATURE CONSISTS 
OF BUT THREE INTER. 
LOCKED CONUS. TESTED 
TO 10,000 VOLTS A.C 


DIRECT READING ASSO 
CIATION DIAL. TRAIN 
FLY DRIVEN - MISALIGN. 
MENT CAN CAUSE NO 
BINDING 


MICROMETER MA 
NETIC SHUNT ADJUST 
MENT FOR CONTROL. ~ 

LING MAIN SPEED. 


ALUMINUM DAMPER 
GSO STIPPLED TO as > 
PERFECTLY RIGID. 


FIG. 10.—COLUMBIA TYPE 


the field, or in the now obsolete way 
This 


error shows as a greater tendency to 


parallel to the axis of the field. 
‘‘ereep’’ when the meter is connected to 
the mains on one polarity than on the 
other, according as the stray flux is in 
the 
or is opposed 

Hux due to the 
field. Direct - 


service meters, and test 


direction as, 
to, the 
shunt 


same 


current 


meters, should be con- 
nected to the mains on 
that 


gives 


polarity which 


the greater ten- 


deney to creep. 

The disposing of the 
magnets at right angles 
with the field axis does 
not them 


protect per- 


feetly from distortion 


and weakening of their 
(loosely 


combined flux 


termed ‘‘demagnetiza- ric. 12 


di- SHUNTED 
effects. 
In the first place, the effect of a sudden 


tion’’ although it 


minishes these 
flux is generally to weaken the magnet, 
regardless of the direction of this flux 
relatively to the proper polarity of the 
magnet. If the magnets are at right 
angles to this flux the excessive tempor- 
ary magnetomotive force, may, it is true, 
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D COMMUTATOR 


REVIEW 


only weaken them one or two per cent, 
as far as damping effect on the disk is 
concerned ; but it will very likely so af- 
fect the distribution of the 
flux from all of the magnets as to set up 


combined 


a considerable stray field traversing the 


armature, where little or none existed 


MICROMETER SCREW 
ADJUSTER FOR REGU- 
LATING BRUSH 
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ALTERING TENSION 
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TACHED. 
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RA 


ADJUSTS WITHOUT 
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IN PLACE 


JEWEL BEARING 

we meme INSTANTLY REMOVA 

BLE USING NO TOOLS 
WHATSOEVER. 


METER WITH COVER REMOVED. 


before the occurrence of the short. In 
other words, the short, while it will not 
have affected the full-load calibration 
appreciably, will have set up a dimin- 
ished but permanent copy of itself in 
the form of a stray field which affects 


the light-load accuracy of the meter. 

In the now obsolete method of dispos- 
ing the magnets the effect of a suddenly 
applied excessive magnetomotive force 
was really to demagnetize the magnets: 
for the heavy flux, forced through both 
limbs of the magnet in, say, the N-S di- 
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rection, would seriously weaken or even 


reverse the N limb, but could not 


strengthen the S limb much since the 
magnet in its original position was near. 
ly saturated. 
cuit or overload was therefore, mainly. 


The effect of a short-cir. 


to destroy, the calibration on full load 
by seriously reducing the damping flux 
through the disk. 





FIG. 11.—COLUMBIA TYPE SA COMMUTATOR 
METER, SWITCHBOARD MODEL 


The object of the light-load adjust- 
ment is to vary the friction-compensat- 
ing effect of the shunt-field coil, and this 
adjustment is accomplished either by 
shifting the shunt-field coil toward or 
away from the armature, respectively, 
or by adjusting a resistance in the cir- 
cuit of this coil. . The coil can be moved 
into such proximity to the armature 


ROTATING ELEMENT OF COLUMBIA TYPE SA, FIG. 13.—COMPENSATING COIL AND SWITC! 
ASTATIC COMMUTATOR METER. 


OF DUNCAN 


COMMUTATOR METER. 


that its accelerating effect exactly neu- 
tralizes the retardation due to friction. 
Commutator friction, which constitutes 
a good part of the total friction resist- 
ing rotation in a commutator meter, in- 
creases very rapidly immediately after a 
meter is first put into service, but as- 


. 
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sumes after a time an approximately 
permanent value, if the commutator and 
brushes are not ‘‘tinkered.’’ If when 
this value is reached the shunt-field coil 
be carefully adjusted, a great part of 
the inaccuracy due to commutator frie- 
tion will be permanently corrected. It 
should be noted that an adjustment of 
ten per cent on light load by shifting 
the shunt-field coil affects the full-load 
calibration about one per cent only. 

The Columbia Meter Company makes 
lirect-eurrent commutator meter 
(type D) which differs from tie con- 
\ nal type in employing a light 
three-section armature and a three-seg- 
ment commutator of very small diam- 


A feature of the armature is the em- 
ployment of three separate elrciar 
coils, which facilitates construction and 
nsulation. The tendeney to non-wii- 
form torque is overcome by employing 
the pull and retardational effect of an 
adjustable extension from one of the 
damping magnets on three equally 
spaced soft-iron anti-creeping plugs in 
the damping disk. This compensates 
for the varying pull of the armature 
coils during a complete rotation of the 
armature. The illustration of the type 
[) meter shows the circular series-ficld 
coil, and the feature of mounting this 
coil in an inclined position to save room. 

The Columbia Meter Company has 
also recently developed a shunted-type 
astatic service and switchboard direct- 
current commutator meter (Type SA) 
on the theory that it is even more 
desirable to cheek frequently a 
watt-hour meter (being a_ rotating 
instrument) than an ammeter (being 
an indicating or deflecting instrument). 
This meter is of unique design, wholly 
different from the ordinary commutator 
eter; it contains moving iron, has a 
high torque (19 gram-centimeters), 
and may be removed and recalibrated 
without disturbing the switchboard 
wiring as readily as an indicating in- 
strument. This scheme is made prac- 
ticable by designing the permanently 
connected shunt to have a drop of seven- 
ty-five millivolts at full load, and by de- 
signing the meier itself to take its full 
oad, five amperes, on that drop. The 
necessary torque is developed by an 
unique arrangement of armature and 
series fields. Strips of silicon-steel at- 
tached to a pair of disks, fast on the 
armature shaft and moving with it, op- 
erate to reduce the reluctance of the 
armature field and direct the armature 











fiux, leading it around a right angle and 
into the region inclosed by the series 
fields, thereby affording opportunity 
for a strong reaction between the arma- 
ture and series-field fluxes. The arma- 
ture winding consists of a set of six 
vertical spools assembled close to the 
shaft. Threaded through each spool is 
a U-shaped strip of the silicon-steel, with 
its projecting limbs carried on the inner 
faces of a pair of aluminum disks placed 
above and below the spools. These ro- 
tating disks carrying their moving iron 
are closely embraced by four compara- 
tively small series-field coils. By this 
remarkable construction the above men- 
tioned torque is obtained on the stand- 
ard 120-volt meter. The field coils are 
arranged to secure astaticism, protecting 
the meter from errors due to stray fields 
from switch-board conductors carrying 
heavy currents. The damping magnets 
are protected from stray fields by a soft- 
iron shield. 

‘Light-load adjustment of the Dun- 
can and Columbia direct-current me- 
ters is obtained by varying a resist- 
ance in the circuit of a shunt-field coil 
of fixed position. In the latter meter the 
resistance is.so constructed that derange- 
ment of the adjustable contacts will not 
prevent the operation of the meter. 
Other features are a diamond cup jewel 
removable without the use of any tool, 
a brush rigging adjustable by microm- 
eter screws, which may be swung clear 
of the commutator and re-engaged with- 
out altering the tension, and full-load 
adjustment by a soft-iron bridge plate 
secured by set screw and lock-nut. The 
use of a well designed cyclometer dial, 
on special order, also should have men- 
tion as of interest to the smaller cen- 
tral stations. 
+> 
Measurement of the Effective Induc- 

tance of Resistance Coils. 

In a paper by F. W. Grover and H. 
L. Curtis, to appear in the Bulletin of 
the Bureau of Standards, methods of 
measuring inductance are considered. 

In the measurement of inductances 
which are associated with relatively 
high resistances, such as_ resistance 
coils, the multipliers of voltmeters and 
wattmeters and the like, the ordinary 
bridge methods using alternating cur- 
rent of suitable frequency are suffi- 
ciently sensitive, but they fail to give 
an accurate determination due to the 
fact that the inductance of each arm 
of the bridge is of the same magnitude 
as the inductance to be measured. The 
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method used to overcome this difficulty 
is to substitute for the unknown in- 
ductance, an inductance of approxi- 
mately the same resistance, but of such 
a form that its inductance can be com- 
puted from its dimensions. From the 
changes in the bridge which it is nee- 
essary to make to restore a balance, the 
difference in the inductance of the two 
resistances is computed. 

Three bridge methods have been 
used. The first was Maxwell’s method 
of comparing an inductance with a ea- 
pacity; the second was Anderson’s 
modification of the above; the third 
was the use of a variable inductance in 
one of the arms. These methods gave 
concordant results and the method to 
be chosen in any given ease will largely 
depend upon the value of the resistance 
associated with the inductance which is 
being measured. 

The standards used were in the form 
either of parallel wires or of circles. 
It was necessary to be able to vary 
the resistance through a small range 
without varying the inductance. This 
was accomplished by two different de- 
vices. Steps of a tenth of an ohm were 
obtained by substituting for manganin 
links, copper links of the same size and 
form. <A continuous variation of resist- 
ance from 0.0 to 0.1 ohm was obtained 
by means of a copper wire sliding in a 
tube of mereury. : 

The chief difficulty encountered was 
with coils of high resistance where the 
capacity between the wires appreciably 
affects the effective inductance. If L 
is the computed inductance, C the ca- 
pacity between the wires and F their 
resistance, then the effective inductance 
L’ is approximately given by the equa- 
tion 

L’ = L — CR*/3. 

In commercial resistance coils having 
resistances of 100 ohms or more the 
last term is usually the larger of the 
two, so that the effective inductance is 
negative. With coils greater than 1,000 
ohms the actual inductance is usually 
a negligible part of the effective induc- 
tanee, so that the value of the effective 
inductance depends entirely upon the 
capacity and resistance. With parallel 
wires the capacity not only depends 
upon the relative positions of the two 
wires, but upon their potential with re- 
spect to the earth. The capacity as 
usually computed requires that the po- 
tential of one wire shall be as much 
above earth potential as the other is be- 
low earth potential. 
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AMERICAN INSTITUTE OF ELEC. 
TRICAL ENGINEERS. 
265TH MEETING IN NEW 


YORK CITY, 


The 265th meeting of the American 
Institute of Electrical 
held at the Engineering 
Building, New York City, 
10, and was called to order by Presi- 
dent The 


exereises in pres- 


Engineers was 
Societies 
November 
Gano Dunn at 8:20 p. m. 
with the 
entation of a bronze bust of Hermann 
von Helmholtz to the Institute by Ed- 


connection 


ward D. Adams oceupied the early part 
of the meeting. President Dunn ealled 
T. Commerford Martin, the chair- 
the Historical 
a speech of acceptance on the part of 
the Institute. 

Mr. Martin undraped the bust which 


npon 


man of Committee, for 


was standing on a pedestal in front of 
the platform. He referred to the other 
which the Institute had 
the Mr. 


Transactions of 


benefactions 
Adams, 
the 
philosophieal so- 


enjoyed at hands of 


notably the two 


great scientific and 


elieties of Germany and England. He 
also spoke of the work of Helmholtz, 


who for forty vears was a_ sci- 


leader of from his 


the 


entifie Europe 


invention of ophthalmoseope up 
to the International Electrical Congress 
in Chieago in 1893, at 
While he had 


directly to the electrical arts, to him 


which he pre- 


sided. not contributed 
is largely due the present principle of 
As illus- 
trating his thoroughness and spirit of 
Mr. Martin mentioned that 
was in Chieago in 1893, he 
looked over the local electric company ’s 


the eonservation of energy. 
inquiry, 
while he 


forms and blanks which bore upon cen- 


tral-station accounting. The speaker 
the In- 


importance of 


urged before the members of 


stitute, 


collecting relics, mementoes and works 


the value and 
of art of this character in the museum 
of the Institute. 

President 
Adolph 
present at the meeting as a representa- 
the Verband Elek- 
trotechniker. Dr. Franke responded in 


Dunn then introduced 


Franke of Berlin, who was 


tive of Deutscher 


substance, as follows: 


At the request of Mr. Dettmar, secretary 
of the Verband Deutscher Elektrotechniker, 
I accepted the honored commission of repre- 
senting that society at these presentation ex- 
ercises and I take pleasure in extending the 
heartiest greetings from the members of 
that society, which is furthering the same 
branch of science as your own body. The 
fact that American electrical engineers, who, 
above all others, have dealt with the large 
problems of the industry within the last de- 
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cade, are so honoring this man shows that 
they have not forgotten the fact that, in the 
end, pure science is the foundation of their 
success. Helmholtz is the foremost physicist 
that Germany has produced, and his accom- 
plishments are as well known in this coun- 
try as in Europe. I was one of those who 
was fortunate enough to study under him 
and draw inspiration from the personality 
of this great scientist and there are many 
of you in this country who have also felt 
the mighty influence of this man upon your 
character and ideas. His thoughts were so 
deep, his genius moved in such lofty heights, 
that it was sometimes difficult for younger 
students to follow him, but those who had 
already a deeper insight into science re- 
ceived invaluable inspiration from his teach- 
ings. Above all, it was his intuitive power 
to see the common principles in physical 
phenomena, and the thoroughness with 
which he differentiated between theories of 
speculative character and laws which may 
be considered as proven, stands in the eyes 
of every one of his pupils as a high ideal 
to follow in life. 

The bronze bust of Helmholtz now in 
your possession is the work of Adolph Hilde- 
brant, for whom Helmholtz posed at several 
sittings in 1891, at which time a marble 
bust was completed for his seventieth birth- 
day. This bust is now in the possession of 
his daughter, Mrs. Ellen von Siemens. Its 
cost was covered by a collection taken up 
by his friends and pupils in all corners of 
the world. The collection exceeded the ne- 
cessary amount and the excess was utilized 
for an etching of his head, made by Jacoby 
and a medallion by Teutenhyn. Such a 
medallion is awarded from time to time 
to prominent scientists. 

I now convey to you the heartiest greet- 
ings and good wishes of the Verband 
Deutscher Elektrotechniker and its mem- 
bers, and express the hope that the two so- 
cieties will further succeed in developing, 
in a peaceful and friendly competition for 
the benefit of mankind, that field which they 
have in common. : 


B. A. Behrend, who was also a pu- 
pil of Helmholtz, was then called upon 


to say a few words in appreciation 
of the great scientist from an Ameri- 
ean point of view. 


In response Mr. Behrend spoke of 
the inspiration which he had received 
from the personality of Helmholtz and 
stated that the bronze bust was an ex- 
cellent the great master. 
The genius of Helmholtz had enlight- 
ened the entire field of human knowl- 
Medicine, mathe- 
physical science, philosophy, 
and metaphysics had all felt the im- 


likeness of 


edge. 


physiology, 
matics, 


press of his genius. The statue of 
Helmholtz, viewed by future genera- 


tions in this building, will show the 
man whose example they*should follow 
if they wish to uphold the standard of 
science where he had placed it. 

Letters of congratulation were re- 
ceived from H. Von Haimhausen, the 
German charge d’affaires in Washing- 
ton, and from the German consul-gen- 
eral in New York City; also a cable- 
gram from the Verband Deutscher 
Elektrotechniker. 

The president then read resolutions 
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which had been passed by the Board 
of Directors, expressing appreciation 
of the courtesy of the German society 
in sending a representative and ex. 
pressing thanks to Mr. Adams for his 
gift of the bust. A cablegram was 
also dispatched to the German society. 
He then ealled upon Mr. Adams. who 
responded in part as follows: 


I am deeply grateful for the manifesta- 
tion of my success in pleasing you, for my 
act had that purpose in mind as well as the 
idea of bringing to science the recognition 
in this country which it deserves. The 
progress of science has been from east to 
west and today it has not only found a 
lodging upon this continent, but in the ac- 
tivities of invention and the novelty of 
research it may anticipate a future in this 
country which has never been equalled else- 
where. 

He then referred to his work in the de- 
velopment of power at Niagara Falls and 
spoke of some of the difficult problems which 
were connected with that development. At 
that time Edison’s Jumbo dynamo was re- 
garded as a most illustrious example of 
progress in electrical science. It seems 
miraculous that in so short a time our ideas 
have been so greatly changed, for the 
progress has been marvelous. The state of 
the art was not then represented in published 
works. The treatises lagged behind the ad- 
vance in invention and appliances. It is 
only in the current literature as represented 
by papers before scientific societies and com- 
munications made to the technical press that 
the most recent work in the laboratory is 
represented. One of the first undertakings 
was to be posted upon the latest advance in 
the art as applied to industrial purposes and 
for this reason the Niagara Commission of 
leading scientists was called together in 
London and represented four different coun- 
tries. Clippings were made from all the 
technical journals published in America, 
England, Germany, France, Italy and Switzer- 
land, and in making the award for the first 
dynamo, it was felt that it was done in ac- 
cord with the latest information that was 
available, even involving information from 
an Italian paper, representing one of the 
latest discoveries, which came in the mail 
only a few days before the award was made 

There has been a great change since the 
time when Lord Kelvin, stated that electrical 
engineering was nine-tenths mechanical and 
one-tenth electrical. The subdivisions of 
engineering today have exceeded one hun- 
dred, which indicates the specialization into 
which engineering work is now subdivided 
In many industrial applications for a single 
purpose, it is necessary to bring in perbaps 
four experts who are specialists in different 
lines. While there must be this subdivisior 
in practical work, it would be a disadvan- 
tage if we subdivided our interests, which 
should rather be consolidated in the sense 
that the Institute should have departments 
representing the specialties of its members, 
but it should retain the aggregation of 
such interests. 


KE. F. then presenied 
his paper, entitled ‘‘ Magnetic Proper- 
ties of Iron at Frequencies up to 200,- 
000 Cyecles.”’ 


Alexanderson 


MAGNETIC PROPERTIES OF IRON AT HIGH 


FREQUENCIES. 


Measurements of magnetization, core 10ss, 
and skin effect were made at high frequen- 
cies in order to get data for predeterminat- 
ing core loss and magnetic densities in high- 
frequency alternators and to investigate the 
possible usefulness of iron for transformer 
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tion at the high frequencies. The 
gene used was capable of giving fre- 
quencies up to 200,000 cycles and was of 
type as the 100,000-cycle alternator 
ened in a previous paper. (See ELEc- 
REVIEW AND WESTERN ELECTRICIAN, 
6. 1909, page 49 and January 14, 1911, 
“7 This alternator runs at a speed 
»4 000 revolutions per minute and has 800 
the winding being of a special type 
vives the equivalent effect of 1,200 
t generates 90 volts at no load. Cur- 
i voltage measurements were made 
t-wire instruments. The measure- 
power was made to depend upon 
ngs of volts and amperes. The coil 
nding the sample was connected in 
with a bank of condensers and a vari- 
luctance. An adjustment was made 
voltage reading for a definite cur- 
minimum, which indicated that 
and voltage were in phase. Sim- 
diustment was made when the coil 
i the sample was short-circuited in 
to give the auxiliary losses and the 
nee of the two was taken as the core 
the sample. The effect of harmonics 
eliminated by tuning the external cir- 
o the alternator. The accuracy of the 
eter on high frequency was demon- 
ted by special tests and errors due to 
ietance in the air circuits, to the current 
volt-meter, and to the resistance of 
winding, were neglected. Readings 
i a great deal on account of the heat- 
f the specimen, and it was found nec- 
in order to get uniform results, to 
very rapid measurements immediately 
closing the circuit, after preliminary 
istments had been made. Measurements 
made with an ordinary dynamometer 
and 1,740 cycles in order to make the 
more complete. Tabulated results and 
en curves are given, showing the rela- 
ns between the various quantities in- 
ed. The skin effect was calculated from 
theoretical fermula and while the agree- 
t with experimental values is not close, 
t of the same order of magnitude. The 
iscrepancy is probably due to the fact that 
magnetic circuit was not closed. The 
was found to follow the highest fre- 
used and is thought to have the 
permeability as at low frequencies, 
the apparent permeability is reduced by 
skin effect, which confines the flux large- 
) the outer layer of the material. Rough 
igns of transformers for various values 
high frequency were computed showing 
availability of iron for this purpose 
with commercial thicknesses of laminations. 
e calculations show that a 200,000-cycle 
has a low weight and a high 
ciency, while the magnetizing current is 
} per cent as against 10 per cent with 
core. The specimen consisted of a soft- 
ron strip 0.003 inch thick and 0.75 inch wide 
ind into a coil with a diameter of two 
hes and ten turns. The turns were sep- 
trated by paper. The winding consisted of 
nty turns of the parallel wires. 


construe 


rator 
salie 


CA 


the 


Vas a 


ncie 
encles 


same 


nstormer 


¥ 


lhe discussion was opened by Harold 
ender, who stated that the results of 
paper were confirmed by experi- 
ents made at the Massachusetts In- 
stitute of Technology under his direc- 
Mr. Silsbee, who used an 

ely different method. High 
iencies in the neighborhood of 200,000 


ion by en- 


fre- 


‘les were obtained by means of an 
re, measurement being made by means 
‘of a secondary turn furnishing an in- 
duced electromotive foree. Instead of 
a complete hysteresis loop, a small loop 
‘on the upper part of a curve was used, 
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the permeability was main- 
tained more nearly constant. It 
that the 


Was approximately 


so. that 
was 
permeability of 


thus found 


iron independent 
of the frequency up to 250,000 cycles. 
effect, the 
permeability was, however, 
Mr. Alexanderson. 


Due to the skin apparent 
much re- 
duced, as found by 

B.A. 
in the 
been long known that 


Behrend expressed lis interest 
that it had 
the permeabil- 


paper and stated 
itv remains unchanged, regardless of 
frequency. He regretted that the au- 
thor had not brought out the facet that 
the problem which confronts the elec- 
involving frequency 


trical engineer 


remains just where it was before. 


While the efficiency 
apparatus 1s 


may be higher, 


high-frequeney useless 
for practical purposes because lacking 
properties of regulation. Even a trans- 
former or generator at 120 ecveles is 
an inferior piece of apparatus on ac- 
count of the operating conditions re- 
quired by current-consuming devices. 
For many years the tendency has been 
that 


motors 


to lower frequencies, in order 


transformers, generators aid 
could be satisfactorily designed for op- 
erating power plants. 

Charles P. Steinmetz called attention 
to the importance of the an- 
nouncing the 


of a generator of 200,000 cycles. 


paper 
development 
It is 


successtul 


hard to realize what this frequeney 
means, since it is forty times as high 
as that of The 
oscillograph is 5,000 


at which 


any audible sound. 


useless beyond 
frequency it gives 


When a current 


cveles, 
merely a single kick. 
of this frequency is sent over a line, 
we find that while the current is flow- 
ing into the conductor at one point, it 


is flowing in the opposite direction at 


a point 2,000 feet away, and the dis- 


tance between zero. and maximum 


points is only 1,000 feet. A second fea- 
ture of importance in the paper is the 
information as to the behavior of iron 
at these high frequencies, which are 
important in wireless telegraph and 
telephone work. With iron sheets of 
practical thicknésses, the apparent per- 
meability is still 180 times that of air, 
so that the iron is very much better 
than air for the core of a transformer 
or reactive coil. This will have an in- 
dustrial value in wireless apparatus, 
where air cores are now used in trans- 
forming the energy of the generator to 
high voltages. In this work it is not 
alternating. but oscillating voltages 
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which are involved, that is, a train of 
rapidly 
It is important to get the 


waves which gradually and 
dies out. 
rate of attenuation as low as possible; 
that is, to sustain the wave, and this 
the losses in 


means a reduetion in 


transformers. lron has not been used 


in those transformers because it was 
not believed that iron could follow the 
that the 


This work shows 


high frequeney, and losses 
would be eXCessive. 
that it would be desirable to design 
wireless work with 


transformers for 


had ‘estimated how 
high the frequency must go before the 
apparent permeability 
duced to the same value as that in air 
and had this 
place at thousand 
but before that 
would be reached, the increased attenu- 


losses would 


iron cores. He 


would be _ re- 


would take 


million 


found that 
about a 
value 


eveles, long 


ation due to make iron 

useless. 
Harold W. 

Committee on 


then 


Buek, 
Papers and Meetings, 
announced that at the future 
monthly meetings, beginning in Decem- 


chairman of the 


ber, a smoker would be held in the In- 
stitute rooms immediately after the ad- 
journment of the meeting, in order to 
give the members a chance to get to- 
views on engi- 
An appropriation 
was made by the Board of Directors 


gether and exchange 
neering problems. 
for this purpose. The meeting then ad- 
journed. 


MEETING OF BOARD OF DIRECTORS, 

A meeting of the Board of Directors 
was held in the afternoon. Upon ree- 
ommendation of the Sections Commit- 
tee a petition for authority to organize 
a branch at the Rose Polytechnic In- 
stitute, Terre Haute, Ind., was granted. 

The special committee on the pro- 
posed Panama trip reported that the 
number of replies received from the 
membership to the preliminary circular 
was sufficient to justify undertaking 
the trip, and with the approval of the 
Board the date of departure from New 
York by steamer of the United Fruit 
Company will be January 18, 1912, ar- 
riving in New York on the return trip 
steamer to 
leave New Orleans on January 20 ar- 
riving in New Orleans on the return 
It was resolved 
that the Institute undertake the trip. 

The invitation to the Institute from 
the National Waterways Commission 
of the United States Congress to take 
part in a hearing set for November 21 


on February 8; another 


trip on February 6. 
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on the development of waterpowers, 
was referred to the Public Policy Com- 
mittee. 

Upon invitation the president was 
authorized to appoint a representative 
upon the United States Committee in 
connection with the proposed Interna- 
tional Congress for the Prevention of 
Accidents and Industrial Hygiene, in 
Milan, Italy, 1912. 

A resolution was adopted expressing 
the thanks of the Institute to the vari- 
ous authorities abroad from whom hos- 
pitalities were received by the Ameri- 
ean delegation in Turin, 

An invitation to the Institute to join 
the Eighth International Congress of 
Applied Chemistry, to be held in Sep- 
tember, 1912, was accepted, and the 
president was authorized to appoint a 
representative of the Institute to at- 
tend the Congress. 

President Dunn announced the ap- 
pointment of the Standards Commit- 
tee, as follows: A. E. Kennelly, chair- 
man; Comfort A. Adams, secretary ; 
Frederick Bedell, William C. L. Eglin, 
Henry W. Fisher, Benjamin G. Lamme, 


Wilbur L. Merrill, Harold Pender, 
William H. Powell, Charles Robbins, 
Edward B. Rosa, Charles F. Seott, 


Clayton H. Sharp, Charles P. Stein- 
metz, J. Franklin Stevens. 
->-s> 
Idaho Cedarmen Adopt Standard List 
of Weights of Poles. 

The Idaho Cedarmen’s Association 
met November 7, in Spokane, at the eall 
of President Lindsley. Several matters 
of interest were taken up and consid- 
ered, among them the adoption of a 
standard list of weights of poles. 

A committee on publicity was ap- 
pointed by the president, consisting of 
J. C. Davis, of the Humbird Lumber 
Company; H. C. Culver, of the Sand 
Point Lumber & Pole Company, and R 
L. Bayne, of the Lindsley Brothers 
Company, to look into the matter of 
securing a greater publicity for the 
merits of the western cedar poles. 

In the evening a dinner was held. 

><? " 
Electric Vehicle Association of Amer- 
ica. 

At the monthly meeting of the Elec- 
trie Vehicle Association of America, to 
be held on Tuesday evening, November 
21, at the Engineering Societies Build- 
ing, New York City, a paper will be pre- 
sented by T. Comerford Martin and 
Kingsley G. Martin entitled “Has the 
Electric Vehicle Fully Arrived?’’ 
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Jobbers Hold Quarterly Meeting. 

The Electrical Supply Jobbers’ As- 
sociation of the United States held one 
of its regular quarterly meetings at 
Hot Springs, Va., November 8, 9 and 
10. Members were present from all 
parts of the United States, and subjects 
of widely varying interest were dis- 
cussed. 

No formal program was carried out, 
and as no papers had been prepared in 
advance the meetings were open at all 
times for a consideration of the prob- 
lems vital to the jobbers, as ideas oe- 
eurred to those present. The matter 
of the high cost of living as this ap- 
plies to the electrical jobbing trade 
formed one of the most interesting and 
fully diseussed topics, nearly all pres- 
ent taking part. 

t+. 
International Acheson Graphite Com- 
pany Wins Turin Award. 

The Jury of Awards of the Turin, 
Italy, Exposition has awarded the In- 
ternational Acheson Graphite Company, 
of Niagara Falls, N. Y., a grand prize 
on the exhibit of its products. This 
award is of particular interest to the 
entire electrical industry and of especial 
interest to the International Acheson 
Graphite Company upholding as it does 
the general recognition of the excellent 
nature of its products. 

Edward G. Acheson, to whose erea- 
tive and inventive genius electrie-fur- 
nace graphite is due, is now on a Eu- 
ropean tour and it is highly gratifying 
that his return to this country will be 
signalized by the presentation of this 
latest recognition of his good work. 

—— 

Los Angeles Electrical Exposition. 

It has been decided to hold the Los 
Angeles Electrical Exposition in the 
Shrine Auditorium in place of Fiesta 
Park, which was first chosen. The 
date of opening remains the same— 
November 25, and the show will con- 
tinue until December 9. 

The United States Government is to 
have an exhibit at this exposition 
which will include apparatus from the 
Bureau of Standards, the Weather Bu- 
reau, the Bureau of Soils, the Army 
and Navy Departments, and the Smith- 
sonian Institution. The Los Angeles 
Electric Railway and the Pacific Elec- 
tric Railway are not only participating 
in the show, but will run illuminated 
ears through the city every night of 
The railroads of Cali- 


the exposition. 


fornia are offering a special rate fop 
those attending. 

The show will be opened with a pa- 
rade consisting of decorated electric 
vehicles. 

——_+e 


Laws in Many States Discourage In. 
vestments in Public-Utility Secur. 
ities. 

The attitude of unscrupulous politi- 
cians in making political capital out of 
unfair attacks upon public-service cor- 
porations; the election of reformers to 
office who are ill-advised as to the true 
condition of public-utility operation, 
and the passage of laws unfairly re- 
stricting the returns on eapital in- 
vested are discouraging investments in 
publie utilities, according to Andrew J. 
Cooke, vice-president of the Harris 
Trust and Savings Bank. 

These statements were made in an 
address before the Electric Club of 
Chicago at the regular meeting of that 
organization on November 15. Mr. 
Cooke added that the laws in many 
states, as in Iowa for instance, were 
so unfair as to offer absolutely no in- 
eentive for the investor in public-utili- 
ity securities. In contrast, the laws of 
Wisconsin, as enforced by the Public 
Service Commission of that state were 
referred to as offering inducements to 
the investor. 

Speaking of returns necessary to at- 
tract capital, Mr. Cooke said that ten 
per cent was a fair figure. Many prop- 
erties are allowed to earn a fair return 
on the physical valuation only while 
the various risks which the investor 
must necessarily face are ignored. In 
this connection the importance of mak- 
ing a charge for depreciation was 
pointed out. Not infrequently com- 
panies are deceiving themselves and 
their stockholders by paying dividends 
out of their earnings when this money 
should be set aside for depreciation. 

In conclusion Mr. Cook stated that a 
conservative policy should be adopted 
by all publie-utility companies as capi- 
tal could be obtained more readily by 
a corporation which gradually ex- 
panded and developed than by one 
which made radical enlargements. 

F. H. Reed, of Chicago, spoke briefly 
of the thorough study of depreciation 
which the various telephone companies 
are making. 

In the absence of President Neisz the 
meeting was conducted by Vice-Presi- 
dent Fowle. 
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ASSOCIATION OF RAILWAY ELEC- 
TRICAL ENGINEERS. 
{NNUAL CONVENTION IN CHICA- 
Go. NOVEMBER 6-10. 


FOURTH 


The fourth annual convention of the 


Association of Railway Electrical En- 
was held in Chicago, Ill, No- 
vember 7 to 10 inclusive, headquarters 
stablished in the Hotel La Salle. 
The first session was called to order at 
10 a. m., Tuesday, by Pres. J. R. Sloan, 
then delivered the annual presi- 
ddress. As president of the 
association Mr. Sloan said that he was 
to attend the lectures given by 
inating Engineering Society, 
nore, October, 1910, also the 
the National Electric 
Lamp Association at Association Is- 
land and various other meetings. At 
all of these he information 
that would be of benefit to the associa- 
rhe work of the various stand- 


gineer's 


being 


who 
dentia 


invited 
the Il! 
at Balti 


conve! nm ol 


gleaned 


tion. 
ing committees was appreciated and 
Mr. Sloan thanked the 
members other officers for the 
hearty support they had given him. 
The report of the secretary-treasurer 
which was then presented showed the 
association to be in a sound financial 
condition; also the total membership 
at the beginning of the convention was 


in conelusion 
and 


shown to be 551. 
the 
business a communication from the St. 
of the American Insti- 
tute of Electrical Engineers was read, 


Under heading of unfinished 


Louis Seetion 


requesting the Railway Electrical En- 
gineers to petition the government to 
establish a bureau or department for 
the supervision and protection of pat- 
The association 
voted to present such a petition. 

Secretary Andreucetti then read a 
letter from W. A. Del Mar. of New 
York, in which he eriticizes the term- 
indlogy relating to electrie conductors 
which is at present in use. He pro- 
poses a set of standard definitions and 
requested that the association eo-oper- 
ate with the American Institute of 
Electrical Engineers in having these 
The matter was 
referred to the Committee on Specifi- 
cations, on motion of C. R. Gilman. 

Several amendments to the constitu- 
tion were then presented and adopted. 

At the afternoon session the first re- 
port was that of the Committee on 
Data and Information, which was read 
by F. E. Hutchison, chairman. 


ents, trademarks, ete. 


definitions adopted. 


ELECTRICAL 


REVIEW AND WESTERN 


DATA AND INFORMATION. 


This committee presented test data, cov- 
ering two exhaustive tests, on the perform- 
ance of four and five-inch axle-lighting 
belts. These tests covered the average 
cost, mileage and depreciation of belts used 
for this service. Information is also pre- 
sented on electric headlights for locomo- 
tives, this data covering the complete 
cost of equipping locomotives with 
this style of light. Instructions are giv- 
en for focusing electric headlights, An 
interesting feature of the report is the 
table of statistics on electric car light- 
ing. It is shown that the total number of 
ears electrically lighted are 11,017 as 
against 33,634 lighted by other means. Of 
the former 1,372 are lighted by means of 
the straight storage system, 3,185 head- 
end system and 5,900 axle generator sys- 
tem. Curves showing the cost of main- 
taining incandescent lamps, in electrically 
lighted cars, and the percentage of failures 
of electric lamps are included in the report. 

This report was discussed briefly by 
C. R. Gilman and A. D. Cartwright. <A 
motion was then made to submit the 
report for letter ballot. 

Next on the program was the report 
of the Committee on Ventilation. F. 
E. Hutchison stated that the chairman 
of this committee had failed to em- 
body the data sent by members of the 
committee in his report. The commit- 
tee was therefore continued and W. H. 
Lynch, of Chicago, called upon for an 
address on the subject of ‘‘ Ventila- 
tion.’’ 

Mr. that 


progress could be made toward solv- 


Lynch stated before any 
ing the problems of ear ventilation it 
was necessary to know whether the 
railroads really ventilation. 
He referred briefly to the underlying 
principles of ventilation and suggested 
how these principles could be applied 
to ear work. Mr. Lynch explained that, 
in short, his method of ventilating a 
ear would be to bring fresh air in at 
the at the top 
of the car. 

Following Mr. Lynch’s remarks, Dr. 
W. A. Evans, former health commis- 
sioner of Chicago, delivered a very 
able address on ‘‘Car Ventilation.’’ He 
said that the correct principles were 
being applied by the Pennsylvania 
Railroad; also the Master Car Build- 
ers’ Association had presented a very 
thorough report on the subject. Dr. 
ivans called attention to the erroneous 
belief that ventilation could be accom- 
plished at the deck sash. He held the 
deck sash to be a detriment to good 
ventilation, the proper method being 
to take the air in at or near the floor 
line and exhaust at the roof. During 
cold weather the air should be heated 
first and an average temperature of 
seventy degrees maintained. The use 


wanted 


windows and exhaust 
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of fans, during both winter and sum- 
mer months, was advocated under the 
existing conditions. 

Dr. Evans, replying to A. J. Far- 
relly as to his opinion upon the use 
of ozonizers as a means of purifying 
air, said he did not favor these devices. 
He said that the amount of ozone pro- 
duced is so small that its beneficial ef- 
fect would amount to little or nothing. 
If the amount were large enough to 
be beneficial as a purifying agent, it 
would be a question: whether or not 
the nitrogen compounds produced as 
a by-product in the working of these 
instruments would not be more injuri- 
ous, by far, than the evil that the ma- 
chine was intended to overcome. An- 
other objection to their use is that the 
ozone produces an odor which conceals 
the natural odor of foul air, and in 
that way the principal and most valu- 
able means of detecting poor ventila- 
tion is destroyed. 

WEDNESDAY ’S SESSIONS. 

The session on Wednesday morning 
was opened with the presentation of 
the report of the Committee on Stand- 
ards, Chairman D. J. Cartwright read- 
ing the report. This report is essen- 
tially one of recommendation and 
progress and the results of the adop- 
tion of the of last 
year’s committee were recited. In ad- 
dition to the report on these recom- 
mendations the embodied fur- 
ther recommendations that have not as 
yet been adopted. 

These recommendations were 
cussed briefly by Messrs. Gilman, Bil- 
lew, Bowen and Collett. The report 
was then referred to letter ballot. 

At the afternoon session the report 
of the Committee on Shop Practice was 
This report was read 


recommendations 


report 


dis- 


taken up first. 
by A. I. Totten. 


SHOP PRACTICE, 


This report discusses the question of 
alternating current as compared with di- 
rect current for the operation of various 
tools and appliances found in railway shops. 
It is held that the difference in first cost 
power-plant equipment, as the saving in 
repair shop, based on the use of alternat- 
ing or direct current, would be mainly rep- 
resented by the difference in cost of the 
power-plant equipment, as the saving in 
the transmission system, by using alternat- 
ing current and the lower cost of alternat- 
ing-current motors for driving machine 
tools, would be practically counterbalanced 
by the increased cost of alternating-current 
motor-driven cranes and _ variable-speed 
machines, where necessary to provide them 
with mechanicai speed changes. The gen- 
eral conclusion of the committee is that 
alternating current should be used exclu- 
sively in small division railroad repair 
shops, where the capacity of generating 
units in the power plant does not exceed 500 
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and that the combination of alter 
and direct current should be 
used in larger installations. The direct 
current units should be installed for the 
purpose of operating variable-speed ma- 
chine only The use of alternating 
current for operating cranes, transfer ta- 
turntables and hoists is recommended 
is being wholly satisfactory. 

A. J. Farrelly opened the discussion. 
He advocated alternating-current serv- 
ice for practically all railway shops as 
he knew of no machines that could not 


kilowatts 
nating current 


tools 


bles 


be satisfactorily operated by alternat- 
ing-current motors. 

F. E. Hutehison took exception to 
Mr. Farrelly’s statement. He said that 
for instance, 
could as efficiently 
with alternating-current motors as with 
Mr. Farrelly 


variable-speed motors are 


punch presses or shears, 
not be operated 
direect-eurrent machines. 
added that 
very much over-estimated. 

A. J. Collet that 
instances direct-current 
instance 


said there were 


where 


solne 


motors were preferable, for 


for driving car-wheel lathes. 
The report of the Committee on Im- 
provements was then presented by Ed- 


ward Wray. 
IMPROVEMENTS. 

This committee co-operated with the 
various manufacturers engaged in the man 
ufacture of electrical goods for railways 
and obtained complete information rela- 
tive to the improvements which have been 
made since October, 1910. All improve- 
ments noted are listed under the follow- 
ing heads: (1) axle lighting equipment; 
(2) storage batteries; (3) lamps, shades 
and fixtures; (4) fans; (5) motors and 
generators; (6) controlling devices; (7) 
wires and wiring devices; (8) transform- 
ers, rectifiers, etc.; (9) instruments; and 
(10) miscellaneous. Many of the improve- 
ments are illustrated. 

The discussion of report 
brief. C. R. to the 
practice of railroads in installing spe- 


this was 


Gilman asked as 


cial reflectors in mail ears. 

D. J. Cartwright called attention to 
a meeting that the postal authorities 
have called, at which the subject of 
standard equipment for mail ears will 


be discussed and settled. Upon a mo- 


tion of Mr. Farrelly the report was 


adopted 


A paper by K. R. Sternberg entitled, 


‘Insulation,’’ was then presented by 


the author. There was no discussion. 


MOLDED INSULATION. 

The paper read by Mr. Sternberg was a 
comprehensive treatment of modern in- 
sulating materials which are capable of be- 
ing molded and worked into the various 
shapes desired. The author remarked that 
it seemed a pity that so little attention had 
been paid to a branch of the electrical in- 
dustry, that was of such importance as that 
concerning the properties of insulating ma- 
terials. He suggested that insulation should 
be taught in electrical courses as a special 
study, or treated by a special course of 
lectures given by a man thoroughly con- 
versant with the subject It is necessary 


ELECTRICAL 


REVIEW AND 
for a manufacturer who wishes to secure 
the best results to work hand in hand with 
the men who have made the study of elec- 
trical insulation their life work. Mr. Stern- 
berg described separately the merits of 
hard rubber, porcelain, isolast, vulkanas- 
best, stabilit, bakelite, condensite, and 
many other insulations used at the pres- 
ent time for molding purposes. 


THURSDAY ’S SESSIONS. 

‘‘Light for Safety,’’ by F. R. For- 
tune, was the first paper at the morn- 
An abstract 
read by 


ing session on Thursday. 
of this 


’ . 
George C, 


paper, which was 


Keech, is given herewith. 
THE LIGHT FOR SAFETY. 

This paper comments on the physiolog- 
ical aspect of illumination, contrasting ar- 
tificial light with daylight. The relative 
luminosities of the colors of the spectrum 
are given and it is shown that the colors 
in which acuity of vision is greatest are 
yellow and green. In this connection it is 
pointed out that the mercury-vapor lamp 
has a maximum color in the yellow green. 
Also on account of the size of the light- 
giving area of the mercury lamp, shadows 
are eliminated more than with any other 
form of illumination. Comments of Dr. 
H. E. Ives, Louis Bell and Charles P. Stein- 
metz on the quality of light given out by 
a mercury lamp are embodied in the paper 
which concludes with a table showing the 
candlepower per square inch of various 
light sources. The figures for the carbon 
are and mercury-vapor lamp are 84,000 and 
14.9 respectively. The author states that 
glare and high intrinsic brilliancy go hand 
in hand and should be dealt with as a 
dangerous foe to safety. 

The paper was discussed briefly by 
A. J. George C. Keech and D. 
J. Cartwright. Mr. Sweet spoke of 
comparing the brilliancy of bare tung- 
sten-filament lamps with other lamps. 
The former, in good practice, are al- 
ways used with reflectors or globes. In 
reply to a question by Mr. Cartwright 
as to whether it would be possible to 
adopt reflectors to the merecury-vapor 
lamps, Mr. Sweet said that he was con- 
vinced that such application could be 


Sweet, 


made. 

The report of the Committee on Spe- 
cifications was then taken up. This 
report was divided into sections deal- 
ing with specifications for electrolyte 
for batteries, incandescent 
lamps, rubber-covered wire and hard- 
Each section was 


storage 


drawn copper wire. 
discussed separately, among those tak- 
ing part being R. S. Wallace, D. J. 
Cartwright, A»J. Collett, A. J. Farrel- 
ly and C. R. Gilman. 

The session was concluded with the 
report of the Committee on Train- 
Lighting Practice. 

TRAIN-LIGHTING PRACTICE. 


This report is divided into two parts, the 
first dealing with head-end practice and the 
second with axle-lighting practice. For the 
former turbine generator sets exclusively 
are recommended, and for through service 
should be located in the baggage car. The 
number of sets of batteries used depends 
upon local conditions, but sufficient capac- 
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ity should be provided to carry the light. 
ing load until the nearest division point is 
reached, where repairs can be made, or 
car replaced, in case of disablement of the 
generating equipment or the turbine car 
The batteries should be so distributed that 
auxiliary light will not be needed while 
trains are being switched, or for Cars 
dropped or picked up en route whidh are 
open to passengers while not connected to 
the train. Regarding axle lighting equip. 
ment the committee presents data on belts 
pulleys, regulators and the keeping of rec. 
ords. 


The report of the Committee on J]. 
lumination was the first business tak. 
This 
report was presented by C. R. Gilman 
chairman. 


en up at the afternoon session. 


ILLUMINATION, 


This is an exhaustive report covering the 
subject of illumination in all of its aspects 
The report opens with a discussion of some 
of the underlying principles of illuminating 
engineering such as glare, vision, terms and 
units and calculation of illumination. -The 
present practice relating to railroad pas. 
senger-station lighting is then discussed wn 
der the following heads: Station approach- 
es; waiting room; baggage room: offices 
dining rooms, lunch rooms and counters 
The remainder of the report is devoted to 
a complete description of the incandescent 
lamp, treating of manufacture, ratings, ef. 
ficiencies, etc. An appendix contains tables 
giving the principal performance and life 
values for the standard-voltage ranges. Ac 
companying each of the tables are illustra. 
tions showing the appearance and general 
dimensions of the lamps. 


B. F. Fisher opened the discussion. 
He called attention to the present 
strength of the wire-type and 
drawn-wire tungsten lamps, as com- 
pared with the earlier types. The dif- 
ference, he said, is not in the filament 
but in the mechanical structure of the 
lamp. 

F. R. Frost asked Mr. Fisher what 
effect over voltage has on the life of 
the new lamps. Mr. Fisher said that 
an excess voltage of one cent 
would decrease the life sixteen per 
cent as compared with an eighteen-per- 
cent decrease for a carbon lamp. 

In reply to a further question Mr. 
Fisher spoke briefly regarding the new 
method of rating lamps and how to 
obtain the highest efficiencies. 

The report of the Committee on Ac- 
counts and Reports was then presented 
by F. R. Frost, chairman. This report 
covers a uniform method of calculating 
and reporting the cost of car lighting. 


new 


per 


FRIDAY MORNING SESSION. 

The paper by T. V. Buckwalter en- 
titled, ‘‘Industrial Trucks for Railway 
Service,’ was presented at the Friday 
morning session. This paper describes 
very fully several types of an electric 
truck, giving details as to construc- 
tion, operation and service for which 
each type is adapted. 
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The election of officers for the ensu- 
ing year resulted as follows: 

President, F. R. Frost, Atchison, To- 
peka & Sante Fe Railroad. 

First viee-president, D. J. Cart- 
wright, Lehigh Valley Railroad. 
Second vice-president, C. R. Gilman, 
Milwaukee & St. Paul Rail- 


C} 
Wa 

S-eretary-treasurer, J. Andreucetti, 
Chicavo & Northwestern Railway. 

as deeided to hold the next an- 

nu eeting in Chieago and the sum- 
eeting at Atlantie City, dates to 
be selected by the Executive Commit- 


EXHIBITS. 


‘iromg the convention the Railway 
Electric Supply Manufacturers’ Asso- 
conducted an exhibition that 
forth the highest praise of all 


» attendanee. The following is a list 
hose maintaining exhibits, with 
descriptions of their displays and 
representatives in attendance: 


\dams-Bagnall Electric Company exhibit- 
ed lamps and Jandus fans. The company 
was represented by B. A. Stowe, J. G. Pom- 
eroy and C. N. Beach. 

\dams & Westlake showed several types 
of dry batteries and railway supplies par- 
ticularly adapted for car-lighting work. 

{merican Pulley Company exhibited a 
complete line of pulleys designed for car 
lighting work. 

Benjamin Electric Manufacturing Com- 
pany had on display a complete line of re- 
flector sockets for all sizes of Mazda lamps. 
Also a line of miscellaneous Benjamin tung- 
sten fixtures. H. E. Watson and G. B. Weber 
represented the company. 

Central Electric Company had an inter- 
esting exhibit of Okonite wires and cables, 
Columbia incandescent lamps of all sizes, 
D. & W. fuses, Diehl car fans and several 
specialties of peculiar interest to car-light- 
ng men. The company was represented 

R. N. Baker and J. M. Lorenz. 

Consolidated Railway Electric Lighting & 
kquipment Company exhibited a line of 
ixle pulleys of all sizes, axle generators, 
senerator parts and regulator panels. Al! 
i this apparatus was shown assembled and 
lisassembled for inspection of the various 

irts. L. J. Kennedy was in attendance. 

Crouse-Hinds Company made an elaborate 
‘\hibit of receptacles, rosettes, sockets, va- 

us types of switches, panel boxes and a 

scellaneous assortment of apparatus of 

rticular interest to car-lighting men. The 
ompany Was represented by Charles Dub- 
sky 

Cutter Company, Philadelphia, Pa., exhib- 
ted several types of I1-T-E circuit-breakers. 
hese were shown operating under various 
conditions and the functions of each type 

ere demonstrated. In addition the com- 
‘ny distributed photographs and literature 

‘aring on recent installations of these cir- 
uit-breakers. The company was represent- 
ed by H. F. Darby, Jr. 

Edison Storage Battery Company exhib- 
ed the Edison battery assembled in three 
lifferent types for car-lighting purposes. A 
“ature of the exhibit was a sample board 
Showing the entire development of the bat- 
ery from the raw material to the finished 
product. The company was represented by 
4. G. Thompson. 











Electric Storage Battery Company had on 
display various types of car-lighting bat- 
teries. “Chloride Accumulators,” ‘Tudor 
Accumulators,” portable batteries for signal 
work and several types of two-cell units 
used on several of the railways. In addi- 
tion the company had on exhibition a com- 
plete line of battery parts, plates, etc. The 
company was represented by G. H. Atkin 
and W. E. Hunt. 

General Electric Company exhibited a 
complete line of Mazda lamps for car-light- 
ing, ranging in size from 15 to 500 watts. 
A feature of the exhibit of this company 
was the drawn-wire Mazda lamps for car- 
lighting service subjected tO severe shocks. 
Samples of these lamps were distributed to 
active members. The company was repre- 
sented by J. Scribner, A. Totten, A. L. Broe, 
J. L. Buchanan, J. D. A. Cross and A. G. 
Jones. 

Gould Companies exhibited Gould storage 
batteries. various types and sizes of Gould 
couplers and various apparatus manufac- 
tured by the companies for car-lighting 
work. G. R. Berger and W. T. Sherman 
were in attendance. 

Heany Lamp Company exhibited a com- 
plete line of Heany tungsten lamps, and 
Heany pure asbestos fireproof magnet wire. 
The company was represented by Ray P. 
Lee and R. S. Carrick. 

Holophane Company exhibited a complete 
line of steel and glass reflectors, globes, 
fixtures, etc. The company was represent- 
ed by V. W. Foster, J. G. Barrett and A. J. 
Sweet. 

Kerite Insulated Wire & Cable Company 
exhibited samples of its wire and cable. The 
company was represented by Azel Ames, 
B. L. Winchell and George A. Graber. 

J. Lang Electric Company had on exhibi- 
tion a completely equipped switchboard. 
Those in attendance were Otis RB. Duncan 
and R. B. Fuller. 

National Electric Lamp Association, Cleve- 
land, O., showed a complete line of high- 
efficiency incandescent lamps. C. W. Ben- 
der was in attendance. 

New York Leather Belting Company ex- 
hibited a full line of belting and belting 
samples for car-lighting work. J. L. Abt 
and W. H. Glatt were in attendance. 

Niagara Lead & Battery Company exhib- 
ited storage-battery parts. The company 
was represented by S. Sargent and J. J. 
Schayer. 

Oneida Steel Pulley Company exhibited a 
complete line of steel pulleys in various 
sizes for auxiliary lighting work. 

Pass & Seymour exhibited sample boards 
of various fittings. Those in attendance 
were Frank A. Driscoll and F. T. Haffner. 

Pyle National Electric Headlight Company 
had on exhibition a standard electric head- 
light which was shown in operation during 
the convention. 

Safety Car Heating & Lighting Company 
exhibited regulator panels, axle generators 
and an elaborate display of fixtures and 
brackets for car-lighting. Also a miscella- 
neous assortment of accessories. A. C. 
Moore, R. W. Armstrong, H. H. Halm, G. E. 
Hulse, J. H. Rodger and E. S. Spinning were 
present. 

Sangamo Electric Company exhibited a 
complete line of meters and parts. The 
company was represented by J. H. Hodde 
and H. W. Young. 

United States Light & Heating Company 
showed a Moskowitz thirty-volt generator. 
thirty-watt regulators and sixty-volt regula- 
tors, Bliss type “O” thirty-volt, forty-am- 
pere generators, with standard Pullman 
generator regulators, a complete line of Na- 
tional battery plates and miscellaneous 
supplies. The company was represented by 
W. F. Bauer, W. L. Bliss, W. P. Hawley, 
Alex Russell and J. E. Widner. 

Watson Insulated Wire Company exhibit- 
ed a complete line of Kerite wires and ca- 
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bles, samples of crude rubber, and literature 
bearing on these products. 

Western Electric Company, Chicago, IIl., 
exhibited interphones for railway shops and 
offices, a number of Mazdaliers, Hawthorn 
flaming arc lamps, and a full line of Mazda 
lamps for train-lighting service. The com- 
pany was represented by G. H. Porter. 

Westinghouse Electric & Manufacturing 
Company exhibited a complete line of wire- 
type tungsten lamps shown in sizes ranging 
from fifteen to 500 watts. A feature of the 
exhibit was the shock test carried on. The 
company was represented by B. F. Fisher, 
Jr., R. E. Geare, F. H. Herzoch, R. F. Moon, 
L. N. Pyle and R. W. Soady. 

Willard Storage Battery Company exhib- 
ited a complete line of standard batteries 
and battery parts. The company was rep- 
resented by T. A. Willard and W. E. Bal- 
lentine. 

a 


Power in the Deerfield Valley. 

In a recent issue a description was 
given of the power developments in the 
Deertield Valley in New England. 

It is expected that a very consider- 
able demand for the electric power will 
be found and developed in the Deer- 
field Valley, both in Vermont and Mas- 
sachusetts. What is not used in the 
Deerfield Valley will be transferred by 
a line to the power station at Vernon 
and thence distributed. Thus Brattle- 
boro will have the advantage of this 
Deerfield power the same as at.the 
Vernon plant. Further than that, it is 
expected that if the demand is suffi- 
cient a line will be run to Bennington. 
It is the purpose of the financial in- 
terests to develop the use of this power 
to as large an extent as possible in 
Vermont, both on account of the near 
proximity of the power plants and the 
favorable conditions with cheap power 
for the development of manufacturing 
in Southern Vermont. 

The initial development on the Deer- 
field will be as much all together as 
that at Vernon and ultimately there 
will be two or three times as much 
power developed on the Deerfield as 
at Vernon. Southern Vermont is like- 
ly to receive a tremendous impetus 
at once from this great power develop- 
ment. 

T. H. N. Cornell, general manager 
for the power construction company, 
was in Wilmington recently making 
arrangements for the accommodation 
of a force of men at Somerset. They 
will immediately start work on a dam 
that will flood some 1,300 acres in 
Somerset and Stratton. It is under- 
stood that this pond will be used as 
an auxiliary to other dams to be con- 
structed along the Deerfield and will 
be drawn on only in case of shortage 
in the supply of water. 
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SWITCHBOARDS OF THE PEDES- 
TAL, POST AND CONTROL-DESK 
DESIGN.—I. 

BY STEPHEN Q. HAYES. 

Most familiar with the 
panel that 
supplied in the moderate size American 
the 


engineers are 


switchboards are usually 


power plant, but larger installa- 


tions frequently contain control pedes- 


tals, instrument posts and _ control 


desks with which they are not so fa 
miliar. It is the intention of this article 


to illustrate and describe at some 


length, the designs of one of the largest 














\ND 
FALLS, N. ¥ 


1.—CONTROL 
STAND, NIAGARA 


of the American electrical manufactur- 
ing companies that supplies pedestals, 
posts and control desks to many plants. 
In order to show more clearly the gen- 
eral evolution of design along these 
lines, some of the earliest types as well 
as the latest ones are included in this 
article. 

This type of construction is used in 
place of panel switchboards in power 
plants where the amount of power to 
that it 


necessary to take greater space for the 


be handled is such becomes 


INSTRUMENT 


switches, circuit-breakers and similar 
appliances, than could be found availa- 
ble on the usual type of panel switch- 
boards, and the use of distant-control 
apparatus is one of the distinguishing 
this switch- 


installation. 


kind of 
distant-control 
features 


marks of 
ing This 


apparatus contains many 


of great interest whose deserip- 
tion would require more space than is 
available in this artiele, which treats 
only of the ‘‘switehboard’’ portion of 
a ‘‘switehgear’’ installation, using the 
former term ‘‘switchboard’’ in its nar- 
row sense as covering the panels, ped- 


estals, posts, desks, ete., containing the 


FIG 2—CONTROL PEDESTAL, CONSOLI- 
DATED TRACTION COMPANY. 














handles, ete., and the 
‘*switchgear’’ in the broad 
sense as including the switchboard 
as well as the various switches, circuit- 
breakers, rheostats, ete., operated from 


meters, control 


latter term 


the switehboard. 

While there is no absolute rule as to 
just when distant-control 
switchgear should be used, it has be- 
come general practice in alternating- 
current installations of 2,400 volts and 
above, and of than 2,500 kilo- 
watts capacity, to consider seriously 


and where 


more 


the use of distant control for the oil 
circuit-breakers and similar appliances. 
In many eases, however, panel switch. 
boards are used with the distant-con. 
trol apparatus. 

Where the number of 
comparatively small in reference to the 
feeder circuits, it is fre- 


generators is 


number of 
quently of advantage to use control 
pedestals and instrument posts for the 
venerator cireuits and to take care of 
the feeder circuits by means of a panel 
switchboard. The instrument posts and 
control pedestals are self contained, and 
additional posts and pedestals ean read- 
ily be added with additional machines, 














PEDESTAL, HAMIL! 
POWER COMPANY 


FIG. 3.—CONTROL 
CATARACT 


without disturbing the symmetry o! 
arrangement. 

Where it is desired to have a very 
compact arrangement, and to control 
the generators and feeders from the 
same switchboard, the control desk has 
many advantages, particularly where a 
group system of circuits is used and it 
is desirable to have a miniature busbar 
to show the general scheme of econnec- 
tions and the arrangement of circuits 
in use. In practically all American 
plants of 10,000 kilowatts and over, 
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as in many smaller ones, some 
source of auxiliary control is used, such 
eompressed air, solenoids, motors, 
owing to the amount of power 
handled, the physical exertion 
ry to operate large apparatus, 


as well 


as 
etc., 
to be 


necess 
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placed in 1893. The size of these ma- 
chines exceeded anything previously at- 
tempted, and the problem of suitable 
switchgear involved a great amount of 
original design and of pioneer experi- 


mental work. It was early realized 
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er Company. As may be noted, the con- 
trol stand contains four valve handles; 
two for the compressed-air cylinders 
that operate the two main switches 
connecting the armature of the gen- 
erators to either or both of two sets of 
































FIG. 6.—PEDESTAL FOR 





PEDESTAL FOR ST. 
IS CENTRAL STA- 
TION. 


FIG. 5. 


the high voltage used, the advisability 
of concentrating the control of widely 
separated devices, or other reasons. 
Probably the earliest type of pedes- 
tal switchboard installed in the United 











INSTRUMENT POST FIVE 


METERS. 


FOR 


States is that shown in Fig. 1, which 
was supplied to the Niagara Falls Pow- 
er Company with the first three 5,000- 
horsepower, 2,200-volt, two-phase gen- 


erators, the contract for which was 


~THREE CONTROL PEDESTALS 


COMPANY. 
that no switchgear then in existence 
could satisfactorily control these ma- 
chines, nor was it considered feasible 
to attempt to hand the 
switches that would have to be specially 


operate by 














INSTRUMENT POST FOR NINE 


METERS. 


FIG. 8. 


developed for this large installation. 

Ten of these control stands and in- 
strument stands were installed by 1895 
and are still in service in the No. 1 
power house of the Niagara Falls Pow- 


FOR TELLURIDE 


ONTARIO POWER 
COMPANY. 


POWER 
busbars; and two for the cylinders of 
the field switches. The handwheel on 
the top of the control pedestal is used 
for the rheostat. The instrument stand 
contains two illuminating lamps, one 














9.—POST FOR LARGE ROTATABLE 
SYNCHROSCOPE. 


FIG. 


round-pattern direct-current field am- 
meter, two horizontal edgewise single- 
phase wattmeters, two horizontal edge- 
and two _ horizontal 
Somewhat simi- 


wise ammeters, 
edgewise voltmeters. 
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instrument pedestals 
for the operation of 
With 
the exeeption of the marble slab con- 


lar control and 


were furnished 


feeders, exciters, rotaries, ete. 
taining the instruments, the remainder 
of the pedestal was of metal. These 


pedestals are all mounted on control 
galleries with the pneumatically oper- 
ated switches underneath the gallery. 
Fig. 2 shows one of the control ped- 
furnished in 1896 to the Consoli- 
Company, of Pitts- 
800-kilowatt 


direct-current railway generators. The 


estals 
dated 
burgh, 


Traction 
for the control of 


circuit-breakers 
pneumateally operated, but owing to 
trouble with the air piping, this meth 
od of been abandoned in 
this plant. These pedestals, however, 
are of interest from a historical point 


switches and were 


control has 


of view. As may be noted, the pedestal 
had a pilot light at the top, and a lamp 
for lighting up the face of the direct 
current ammeter. Farther down on 
the pedestal was placed the voltmeter 
plug, and the two 

the control of the 
valves operating a single-pole, carbon 
and a _ three 


brush - contact 


receptacle and 


handles used for 


break, circuit-breaker, 


pole, double - throw, 
switch. The 
the control of the field rheostat. 

pedestal of 


later design that was furnished to the 


handwheel was used for 


Fig. 3 shows a control 
Hamilton Cataract Power Company, for 
in the at De 
Falls, containing « 
number of 2,400-volt, three-phase gen 


use generating station 


Cew this station 


erators of large capacity. Each pedes 
tal contained a two-pole hand-operated 
field-discharge handwheel 
for a sprocket-operated field rheostat : 
electro 
mechanical tell-tale device for use with 
the controller; a syn 
chronizing receptacle; a synchronizing 
and 


switeh; a 


a circuit-breaker controller: 


cireuit-breaker 


lamp voltmeter receptacle and 
plug. 

Four control pedestals 
were supplied to the Pratt Street sta- 
tion of the United Railways & Electric 
Company, of Baltimore, for the control 
of 2,000-kilowatt, 13,200-volt, three- 


phase twenty-five-cycle generators. 


generator 


Each pedestal was provided in the low- 
er part with a single-pole, single-throw, 
field-discharge drum 
troller for a motor-operated field rheo- 
drum controller for the 
engine governor. In the upper part 
there were three circuit-breaker 
controllers with electromechanical tell- 
tale devices and a four-point voltmeter 


switch; a con- 


stat; and a 


oil 


ELECTRICAL 


REVIEW AND WESTERN 
At the top of the pedestal 


were placed synchronizing and signal 


receptacle. 


lamps, while the synchronizing recep- 
tacles and plugs were located on each 
side of the lower circuit-breaker con- 
trollers. 

Fig. 4 shows one of a large number 


of generator control pedestals supplied 
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pany, for the control of two water. 
wheel-driven exciters, two 5,500-kilo. 
volt-ampere generators, two banks of 
88,000-volt 


transmission lines. The pedestal on the 


step-up transformers and 
right is the one used for the two exeit. 
It is provided with two two-pole, 
double-throw the 


ers. 


knife switches for 











FIG. 10 PEDESTALS AND POSTS 


Klectrie Light & Power 
St. 


the Union 


‘ 
Company 


to 
of Louis, this pedestal 
being similar in its equipment to that 
in the preceding 
that the field 
operated instead of hand operated and 


paragraph, except 


switch was electrically 


that a signal push-button was installed 











on the control pedestal. As be 
judged from Figs. 3 and 4, these pedes- 
tals are well standardized, having a 


height of 4 feet 8.25 inches and ocecu- 


may 


pying a floor fourteen inches 
square. 
Fig. 5 shows three control pedestals 


supplied to the Telluride Power Com- 


space 


IN 


OPERATING GALLERY. ST. LOUIS 


main cireuits of the exciters; one sin- 
gle-pole, single-throw knife switch for 
the equalizer circuit; two field-rheostat 


handwheels: two controllers: one six- 


point voltmeter receptacle with four- 
two two-pole, 


voltmeter plug; 
field-discharge 


point 


single-throw switches 


for the exciters and a two-pole, double- 
throw switch for connecting the con- 
trol cireuits to either of the two ex- 
citers. 

The two pedestals on the left are 
used for the control of the generators, 
step-up transformers and transmission 


lines. Each pedestal is provided with 
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one tield-rheostat handwheel, two field 


switches for connecting the field of the 


to either of two sets of ex- 


generator 
citer buses, seven controllers with in- 


lamps, two synehronizing 


two synchronizing receptacles, 


dicating 
lamps, 

one eight-point 
it may be noted that a complete 


voltmeter receptacle, 


ete. 
miniature 
the pedestal, and indicates the 


bus system is placed on the 
front 0! 
eonnections made by the various eir- 
euit-breakers. 

Fig. 6 shows one of the seven control 
pedestals supplied to the Ontario Pow- 
er Company at Niagara Falls, and each 
used for the eontrol of one 8,770-kilo- 


volt-ampere, 12,000-volt, twenty-five ey- 


ELECTRICAL 


REVIEW 


through these two breakers is con- 
nected by the breaker controlled by the 
lower left-hand controller to a 12,000- 
volt bus in the distributing station, or 
it can pass through the breaker con- 
trolled by the 
common connection, where it branches 


middle controller to a 


and either through another 


breaker to a second 12,000-volt bus, or 


passes 


through a breaker on the low-tension 
The 


controller in the extreme upper right- 


side of the step-up transformers. 


hand corner takes care of the breaker 
in the high-tension side of the step-up 
transformers. The two remaining eon- 
trollers with cireular handles are used, 
one for the control of the field rheostat 
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cle. three-phase generator and three 3,- 
000-kjlovolt-ampere transformers step- 
ping up to 66,000 volts. This pedestal is 
equipped with push-button eontrol for 
the generator field cireuit and is pro- 
vided with a white signal lamp that 
the field 
may be noted 
that 
lace of the control pedestal, there are 


cireuit is 
the 
is placed on the 


lights up when 


élosed As from 
miniature bus 
two electrically operated oil circuit- 
breakers in the main generator eireuit, 
one placed in the power house at the 
foot of the cliff and the other placed 
in the distributing station. The cirenit 
from the passing 


generator after 


HEIGHTS. 


for the control of the 
Suitable 


chronizing lamps and receptacles are 


the other 


speed-governor motor. 


and 
syn- 


also placed on these pedestals. 

The type of pedestal shown in Figs. 
5 and 6 is 5 feet high and occupies a 
Hoor space approximately 24 by 14 
inches. The various control pedestals 
previously illustrated are ordinarily 
used with instrument posts. 

Fig. 7 shows a typical generator in- 
strument post, equipped with a direct- 
current field athmeter, a_ three-phase 
power-factor indicator and three alter- 
This post is 


provided with railing soekets and is in- 


nating-current ammeters. 
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tended to form one of the supporting 
posts of the railing at the edge of the 
switchboard gallery. The _ control 
pedestal is usually so placed that when 
the operator is standing at the pedes- 
tal, he faces the instrument post and 
also faces the generator room, so that 
he ean watch the operation of the ma- 
chine which he is controlling. These in- 
strument posts are made to contain va- 
rious combinations of instruments, and 
have a total height to the top of the 
grillwork above the upper meter of 
about eight feet ten inches. 

Fig. 8 shows one of the seven instru- 
ment posts furnished to the Ontario 
Power Company and installed in its 
distributing station at Niagara Falls. 
Kach of these posts contains the instru- 
ments used with one generator and 
three step-up transformers, and is used 
in connection with one of the control 
pedestals shown in Fig. 6. Each post 
is provided with a single-phase syn- 
ehroscope, a frequency meter, a three- 
phase power-factor indicator and trans- 
former and ammeters and 
similar instruments. As may be noted, 
the base of the instrument post con- 
tains a number of calibrating jacks 
that permit the calibrating of the in- 
struments without removing them from 
the posts. The total height of this post 
is nine feet. 

Fig. 9 shows a synchronizing post, 
containing a thirty-six-inch dial station 
synchroseope, the post being so ar- 
ranged that the synchroscope may be 
turned in any direction to be readily 
visible from any portion of the power 
house. As this synchroscope is pro- 
vided with a revolving pointer made of 
a tubular incandescent lamp, and as 
the letters F and S and the synchroniz- 
ing point on the scale are illuminated, 
the operation of this synchroscope can 
be observed as readily at night as in 
the day. 

Fig. 10 shows the installation of ped- 
and posts in the switching gal- 
of the Union Electric Light & 
Power Company, of St. Louis, this 
equipment originally having been fur- 
nished for the control of eleven 6,600- 
volt, twenty-five-cycle, three-phase gen- 
erators of various capacities and a 
large number of feeders, and since in- 
creased. The generator controlling de- 
vices located on the pedestals 
shown in Fig. 4, while the generator 
instruments are placed on posts sitt:- 
lar to Fig. 7, the posts acting as sup- 
ports for the gallery railing. A sta- 


generator 


estals 


leries 


are 
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tion post containing voltmeters, syn- 
chroscopes, located that 
the instruments could be observed from 
any portion of the gallery. With the 
arrangement the operator on 
the switchboard gallery at the end of 
the station faces the generator room 
while standing at the control pedestals 
and watching the switchboard genera- 


ete., is so 


shown, 


tor instruments. The feeders are con- 
trolled from the panel board back of 
the operator, while the masonry struc- 


ture for the busbars and connections is 


hack of the feeder board and located 
on the control gallery, as well as sev- 


Since the time of 
the 
inclosed in 


eral lower galleries. 
the 
board gallery 
glass, and the generator instruments 
taken off the instrument 
posts, and placed on swinging panels 


original installation, switch- 


has been 


have been 
attached to the framework of the glass 
inclosure. 

Fig. 11 shows the general arrange- 
ment of the control room in the dis- 
tributing station of the Ontario Power 
Company, at Falls, Ontario, 
for the control of seven 8,770-kilovolt- 
12,000-volt, 
banks of 3,000-kilovolt- 


Niagara 
ampere, three-phase gen- 
erators, with 
ampere transformers stepping up to 
66,000 volts. 
tor-control 


Each of the seven genera- 
the 
shown in Fig. 6, while the seven instru- 


pedestals is of type 
ment posts are of the type shown in 
Fig. 8. The 66,000-volt feeder circuits 
running to Rochester and Syracuse are 
controlled from the panel board, while 
the two smaller pedestals placed near 
the telephone desk are used for the 
control of the exciter circuits. 

Fig. 12 is a compromise between the 
pedestal and control-desk type of con- 
struction and shows the operating gal- 
leries with generator stands and instru- 
ment panels installed in 1901, at the 
Third Avenue power the 
Brooklyn Heights Railway Company 
for the control of six 2,700-kilowatt, 
6,600-volt, three-phase generators. The 


house of 


general arrangement, as may be noted, 
is such that the attendant 
standing at the generator pedestal or 
desk can readily look under the instru- 
ment panels and watch the machine 
Each genera- 


station 


which he is controlling. 
tor desk consists essentially of a cast- 
iron frame with rectangular marble 
slabs arranged to form the front, back 
and top, while circular slabs placed on 
the act as supports for the 
rheostat handwheel, reverse - current 
relays, knife switches, ete. 


sides 
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The generator field rheostat is op- 
erated by means of a large handwheel 
on the right-hand side of each gen- 
erator desk, which handwheel is con- 
nected by bevel gears with a face plate 
mounted the 
grids that are located on the switch- 
board floor behind the feeder panels. 

Each generator desk has a two-pole, 


underneath resistance 


hand-operated field switeh with dis- 
charge resistance, this switch being 
placed on the vertical front slab. The 


diagonal front slab is provided with 
three circuit-breaker controllers with 
electromechanical tell-tale devices, 
while the top slab is provided with in- 
dicating and synchronizing lamps of 
the bull’s-eye pattern, a synchronizing 
receptacle, a three-pole, double-throw 
switch for the control of the speed- 
governor The diagonal back 
slab is provided with three small, fused 
knife switehes, while the vertical back 


motor. 


slab is blank. 

In front of and above each generator 
desk is an instrument panel containing 
a field ammeter, three alternating-cur- 
rent ammeters, a generator voltmeter, 
a polyphase 
power-factor meter, a polyphase watt- 
syn- 


indicating wattmeter, a 


hour meter, a 
chronizing lamp and signal devices. 

In this station the feeder panels are 
located on the same gallery as the gen- 


synechroscope, a 


erator desks, and are placed a short 
distance back of them, allowing suffi- 
cient space in the aisle for the opera- 
tor. Each feeder panel controls two 
feeders and is provided with proper 
meters, relays, controllers, ete. 
(To be continued.) 
>-- 


Tests of Large Boilers at the Detroit 
Edison Plant. 

In the November number of the Jour- 
nal of the American Society of Me- 
chanical Engineers there appears an in- 
teresting paper by D. 8S. Jacobus on the 
tests of large central-station boilers 
The tests described in this paper were 
made on two Babcock & Wilcox boilers 
at the plant of the Detroit Edison Com- 
Each of the boilers has a rated 
2,365 horsepower on the 


pany. 
capacity of 
square feet of boiler-heat- 
per and in 
practice carries a load of 


basis of ten 
ing 
every-day 
6,000 kilowatts and in the evening from 
7,000 to 8,000 kilowatts. The prelimi- 
nary and regular tests required that the 
boiler room of the large power house be 
under the control of the observers for 
three months, and for six weeks over 


surface horsepower, 
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fifty men worked in eight-hour shifts 
night and day exclusively on the tests, 

One of the boilers tested was equipped 
with Roney stokers and the other with 
Taylor stokers. The test results secured 
indicated that the efficiency obtainable 
with each stoker is about the same. The 
combined efficiency of the boiler and 
furnace varied from about 80 per cent 
at slightly below rating to about 76 per 
cent at double rating, on the basis of ten 
square feet of boiler-heating surface 
per rated horsepower. In obtaining 
these efficiencies the steam used for 
driving the stokers and for producing 
the forced blast in the Taylor stokers 
has not been deducted from the total 
steam generated by the boiler. The 
amount of steam used by the Roney 
stokers was about 1.5 per cent of the 
total steam generated by the boilers, 
and for the Taylor stokers about 2.5 
to 3 per cent. 

In the conclusion of his paper, Mr. 
Jacobus compares the results of the De- 
troit tests with 
Babcock & Wilcox marine boiler that 
ago. By 


those of a hand-fired 


were reported about a 
combining the results secured with the 


year 


two types of boilers it is shown that 
the efficiency varies from about 80 per 
cent at an evaporation of 3 pounds per 
square foot of heating surface per hour, 
from and at 212 degrees Fahrenheit, to 
76 per cent at 7 pounds, 72 per cent at 
10 pounds, and 60 per cent at 147 
pounds. It therefore follows that if the 
performance of the two boilers could be 
combined, a boiler could be run from 
about eighty per cent of the ordinary 
rating to over four times this rating, 
and for most classes of central power- 
plant service it would be possible to run 
all of the boilers in the plant all of the 
time, thus eliminating the loss occa- 
sioned through having to carry a num- 
ber of boilers under banked fires. Mr. 
Jacobus is now working on the de- 
velopment of a boiler of this sort. 
osimmientdiiieatiiteataeninaisa 
Standard Boiler Rules. 

Standard rules for the care and con- 
struction of boilers are to be made the 
subject of study by a special commit- 
tee appointed by the American Society 
of Mechanical Engineers. There is 
reason to believe that a set of carefully 
prepared specifications formulated and 
recommended by such a committee will 
be recognized as a standard by legis- 
latures and officials, and that uniform- 
ity in legal provisions will be obtained. 
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Commercial Practice—Management, Rates, New Business. 


Electric-Sign Business Increasing in St. 
Louis. 

The Union Electric Light & Power 
Company, of St. Louis, Mo., has been 
carrying on a strenuous sign campaign 
and. as is usually true of a consistent 
effort on the part of the central-station 
company in sueh matters, the results 
have been much better than expected. 
The npany reports that at present 
the re about 600 electrie 
nd this in view of the 


signs on its 
fact that 


lines 

a rdinance prohibits the erection 
of s ; extending more than eighteen 
inches over the sidewalk. Numerous 
ad\ sing elubs of St. Louis are work- 
ing the repeal of this ordinance, in 
vir the safe eonstruction whieh 
no htains. 

\n interesting feature of the Union 
Company’s campaign is the support 
which the daily papers are giving it. 
The St. Louis Republic for October 29 


contained an eight-page sign supple- 
ment devoted entirely to electric signs, 
giving cost data, and describing many 
of the more prominent electric sign in- 


stallations. 


<--> 
More ‘‘Made in Rockford’’ Illustra- 
tions. 
ln the November 4 issue of the 
ELecTRICAL REVIEW AND WESTERN 
ELECTRICIAN there was deseribed an in- 
genious scheme which the Rockford 


cad IC 


MANUFACTORED & FRIED-OSTERMANN © 


MADE IT RO-KFORD 


UA. 


we an a a a 





The 
two 
which have recent- 


dow for a period of one week. 

accompanying: illustrations show 

additional displays 

ly been maintained. 

an a 

Over 2,000 Domestic Electric Appli- 
ances, 


The accompanying illustration shows 
a new advertisement which the Com- 
monwealth Edison Company (Chicago) 








Over Two Thousand Things | 
ELECTRICAL G7 Convenience, | 
Comfort and Health in the 

odern Home may be found at 


ELECTRIC SHOP 


JACKSON AND MICHIGAN BOULEVARDS. 
ELECTRIC LIGHT BILLS MAY BE PAID HERE 


AnElectrical Gift is 
always acceptable 








CHRISTMAS SUGGESTIONS 
ELECTRIC CIGAR LIGHTERS 
READING 
yasuye. CLEAWER'S 
MACH 








INES 
HAFING DISHES 





XMAS TREE LIGHTS = 


COM- 


TIMELY 
MONWEALTH 


ADVERTISEMENT OF 
EDISON 


THE 
COMPANY. 


has ready for insertion in theater pro- 


grams, ete. A significant point brought 


out is that there are available today 
over 2,000 domestic electrical appli- 
ances. Attention is called to the suit- 


ability of these appliances for Christ- 
mas gifts. 
Progressive 
nies realizing that there is no better 
field electrical 


central-station compa- 


for the sale of 


energy 








; 





ROCKFORD 





lll.) Eleetrie Company is employing 
for the utilization of its show window. 


of Rockford, 
using central-station service are invit- 
ed to display their goods in the ecom- 
pany’s window, each manufac- 


Various manufacturers 


show 


turer being allowed the use of the win- 





ELECTRIC COMPANY’S GLOVE 


WINDOW. 


than that offered by domestic appli- 
ances and that there is no better time 
to push their sale than at Christmas, 
are preparing for their 1911 campaigns, 
as indicated by the timely advertise- 
ment of the Commonwealth Edison 
Company. 


ROCKFORD ELECTRIC COMPANY'S 





Big Power Business by the Brooklyn 
Edison Company. 

The sales department of the Edison 
Electric Illuminating Company, of 
Brooklyn, durng the sixty days ending 
November 1, 1911, has closed the great- 
est amount of business ever written in 
a similar period in the history of the 
company. 

Among the 
have been obtained, 
the following: 

The Tidewater Paper Mills, 1,000 
horsepower. This concern will manu- 
facture paper from pulp brought from 
Canada, and has already contracted for 


large contracts which 


may be mentioned 


a year’s supply of its entire output. 
The complete paper manufacture from 
pulp to paper will be through the op- 
eration of electrically-driven machines, 
the entire plant having a load-factor 
on the Edison Company’s system of 
over sixty per cent. The estimated rev- 
enue to the Edison Company from this 
concern will exceed $50,000 per year. 

A contract with the Bush Terminal 
Company has just been closed for a 
long period, covering not only the com- 
plete supply to the existing buildings 
of the terminal, but including three new 
loft buildings now under construction, 
which will double the capacity of the 
present plant. Not only does Edison 
current supply the lighting and power 





WATCH WINDOW. 








needs of the loft buildings, but also the 
charging - current. for electric truck 
eranes, which are used throughout the 
Bush yards. Approximately 3,500 to 
4,000 horsepower will be the connected 
load, with an estimated annual revenue 
close to $100,000. 
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The New York Dock Company, whose 
two private plants, one an alternating- 
current plant and the other a direct- 
current plant, were a short time ago 
shut down and replaced by Brooklyn 
Edison service, has also contracted for 
Edison service to be supplied to two 
additional loft buildings to be erected 
on the Dock property. 
These two additional buildings will add 


Company’s 


an installation of approximately 1,500 
horsepower to the Edison Company’s 
the annual revenue the 
New York Dock Company’s 
being estimated at $25,000 per 


system, from 
entire 
plant 
year. 

The Sternau Company, manufacturer 
of the famous Sternau ware, has signed 
a contract with the Edison Company, 
covering the complete electric light and 
power building on 
John Street, Brooklyn. The Sternau 
people have at present in the old build- 


needs of its new 


ing a private plant, which will be dis- 
pensed with, due to the new building. 
It is estimated the annual revenue from 
the Sternau will the 
Brooklyn Edison Company $10,000 per 


people bring 
year 

Thomas Gill Soap Company, of Kent 
\venue, Brooklyn, recently closed a 
contract with the Edison Company for 
the replacement of its plant by Edison 
service. The entire operation of soap 
making has heretofore been conducted 
at the Gill plant, through the operation 
of steam-driven apparatus, but will be 
replaced by electric light and motor 
service, supplied from the mains of the 
Brooklyn Edison Company. 
the above 
written, the the 
Brooklyn Edison Company has also ma- 


extent 


Besides large contracts 


smaller business of 


terially increased to such an 
that the total business secured during 
the month of October, 1911, exceeded 
that of October, 1910, by forty per cent. 

It is of interest to note that the total 
kilowatt-hour consumption of the above 
eontracts alone, will amount to 
10,000,000 kilowatt-hours per year. 

iainentlasillieremniamias 
Praises ‘‘City of Lights.’’ 

During the recent visit of President 
Taft to Denver it is reported that he 
the the 
lighting of the city’s business district. 
This incident is acclaimed a boost to 
Denver as the ‘‘City of Lights,’’ and 
the Denver Gas & Electric Light Com- 
pany has shown its usual aggressive- 
ness in making use of the incident to 


over 


expressed desire of viewing 


ELECTRICAL 


REVIEW AND WESTERN 
A photograph show- 
the city’s 


been pub- 


good advantage. 
ing the 
streets and buildings 
lished and is being distributed with a 


illumination of 
has 
pamphlet containing newspaper com- 
ment on President Taft’s praise of the 
illumination. 
->-so 

A Profitable Central-Station Exhibit. 

While the central-station 
exhibits at 
neous exhibitions is well recognized,the 
the Fort Smith 


value of 
fairs, shows and miscella- 


reeord established by 
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Manager Gillette of the Fort Smith 
Company writing of the exhibit says: 

‘While we sold quite a few heating 
and cooking devices at the Fair we be. 
lieve the results from this exhibit wil] 
be far greater than at first anticipated. 
We have several prospects for vacuum 
cleaners and different electrical appli- 
ances which will no doubt materialize 
We have had 
hundreds of inquiries about all th: ap- 


into orders very shortly. 
pliances shown and feel sure that this 


exhibit did more towards putting elee. 
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EXHIBIT OF FORT SMITH 
Light & Traction Company in the mat- 
ter of business actuaily secured during 
a show is somewhat unusual and may 
be cited as an incentive for other cen- 
tral stations who are more or less in- 
clined to underestimate the value of 
these exhibits. 

The affair in question was the <Ar- 
and Oklahoma held re- 
Fort Smith, the 
accompanying illustration the 
exhibit maintained by the local cen- 
tral-station company. During the 
eourse of the Fair the following or- 
ders were taken by representatives of 
the attendance: six six- 
pound electric irons; one twelve-pound 


Fair, 
Ark., 
shows 


kansas 


cently in and 


company in 


iron; three vacuum cleaners; two im- 
mersion water heaters; four four-ineh 
disk stoves; one foot warmer; one sew- 
ing machine motor; four soda mixers; 
five electric sign projectors; one eight- 
een-inch and one twenty-four-inch ex- 
haust fans, and two five-horsepower 
motors. 


LIGHT & 


TRACTION COMPANY 


tric appliances before the public than 


any demonstration we have ever 


made,”’ 
--so 

Explaining the New Rates in St. Louis. 

In order to familiarize its customers 
with the new rates which have recently 
been put into effect, the Union Electric 
Light & Power Company, St. Louis, is 
the daily 
newspapers to explain how the rate is 
applied to residences. The new primary 
rate for residence lighting is eleven cents 
a kilowatt-hour, instead of twelve cents 
and all energy used in excess of that 
paid for at the primary rate is charged 
for on the basis of six cents a kilowatt- 
The plan of 

is employed, first ‘our 


using considerable space in 


hour. “active-room’’ 
charging the 
kilowatt-hours consumed per month for 
each of the first four active rooms being 
charged for at the primary rate. All 
rooms except three bedrooms, bath- 
rooms, halls, basement, garret, closets 
and porches are considered as active. 
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WORKSHOP LIGHTING.’ 


uy WILLIAM MANKTELOW. 
arranged 
lighting. by night, of 
workshops is as hygienically essential 
as the provision of proper sanitation 
and ventilation, but even today this 
fact Very ill- 
planned lighting schemes are often in- 
stalled, and outlay is unduly restricted 
by failure to recognize that its invest- 
ment would be amply repaid by the 
and better output obtained, 
better health seeured to the 

When compared with the 
invested in_ buildings, 


The adequate and well 


day and by 


is imperfectly realized. 


greater 
and the 
workers 
huge capital 


power plant and machinery, the ex- 
penditure required to provide satisfac- 
tory illumination throughout a works 
is absurdly trivial, and is, moreover, 
little greater in the case of a scientific- 
ally designed equipment than in that 
of the inefficient installation so often 
The pro- 
lighting scheme 
be followed up by a 


considered adequate. mere 


vision of a_ suitable 
must, however, 
systematie and thorough system of in- 
spection and maintenance. 

The golden rule of factory and work- 
shop lighting must be to apply just 
enough light, of the right kind, in the 
right manner and at minimum cost, 
and then to maintain the working con- 
ditions at their initial level of effi- 
ciency 

7 notes are devoted to a 


consideration as to how these desider- 


ie present 


ata may best be realized. 
Deficient lighting, whether as re- 
total amount or distribution, 
will lead to eye troubles—notably my- 
opii-—in the person working under it, 
will greatly inerease the risk of seri- 
ous aceidents,? ‘and will appreciably 
reduce the quantity and quality of the 
output from the workshops concerned, 
as well as causing psychological de- 
pression in the employees. So impor- 


varas 


1 Abstracted from The Electrical Review, Lon- 
don, October 6, 1911. 
a, \ccording to some recent returns, seventy- 
“ per cent of the accidents in factories happen 
“‘ter 4p. m., 4 e., during the period in which 
artificial light is more or less employed. 


tant are these factors, that all lighting 
installations should be regulated 
wholly by the nature of the building 
and the work earried on and by the 
nature and position of the machinery 
employed, and not by considerations of 
wiring and installation convenience. 
The degree of accuracy required in 
modern manufacture calls for the pro- 
vision of excellent illumination in all 
workshops to enable its attainment, 
and, though artificial lighting is nor- 
mally required in factories only for a 
few hours per day (varying from two 


to six hours, according to trade and 


season), these embrace mainly those 
hours in which the employees, tired by 
their day’s work, need more than ever 
the provision of conditions favorable 
to efficient output. Among the remain- 
ing advantages to be derived from the 
workshops may 
personal 


illumination of 
be noted the incentive to 
cleanliness and facility of 
efficient overseeing. 


good 
inereased 
Legislation and Adequate Illumina- 
tion—In spite of the transcendent im- 
portance of this matter, it will be found 
that few States have enforced any sta- 
tutory requirements as to the illumina- 
tion provided in various workshops. Nor 
is the reason far to seek; it lies wholly 
in the very different circumstances of 
various manufactures and_ industries. 
What is adequate illumination for one 
purpose is too great for another, and 
as much too small for a third. In the 
present state of illuminating engineer- 
ing, it is perhaps as well that most coun- 
tries content themselves with requiring 
an “adequate’’ illumination in_ their 
workshops, leaving to the discretion of 
their factory inspectors, or similar offi- 
cials, the decision as to whether or no 
this condition is conformed to in in- 
dividual cases. ‘‘Adequate’’ illumina- 
tion may be taken to mean that which 
allows of maximum perception of the 
work in hand with minimum eye strain 
to the worker. Excessive illumination 
is as far removed from ‘‘adequate’’ 
lighting as is insufficient illumination. 
Thus, small print, indistinguishable or 
distinguishable only with difficulty at 


9? 


0.1 to 0.2 foot-candle, is best deciphered 
under an illumination of 1.5 to 4 foot- 
candles, and becomes again illegible at 
the higher illumination of 8 to 10 or 
more foot-candles. 

Desirable as some guiding statutes 
may be, which would enable the pro- 
vision of at least a certain minimum 
illumination in various instances where 
the inevitable looseness of the term 
‘‘adequate’’ is open to abuse, such pre- 
cise legislation is at present impossible, 
and all that can be done is to deter- 
mine the actual illumination in as many 
definite cases as possible, note by experi- 
ence whether it is sufficient or not, and 
thus gradually approach a reliable basis 
for legislative action in the various serv 
ices examined. 

Illumination Desirable-—The general 
drift of the preceding paragraphs has 
been to show how impossible it is to 
state definitely what illumination is 
sufficient for various purposes, henee 
the following figures must be regarded 
merely as a useful guide, the final de 
cision in each particular case being di- 
rected by local conditions and cireum- 
stances. 

In well lighted workshops, the natural 
illumination near the windows should 
certainly not fall below 4 or 5 foot- 
candles, while by artificial light, for rea- 
sons discussed later, 1 to 1.5 foot-candles 
will usually suffice, and even 0.5 foot- 
eandle may be sufficient in some cases. 
Bearing in mind the requirements al- 
ready noted,*the figures given in Table 
I may be taken as fairly representative 
of modern® practice. 

In any lighting scheme employing il- 
lumination higher than 3 or 4 foot- 
candles, special care is neeessary in ob- 
taining proper diffusion, particularly if 
the work handled is glossy or polished 
(see later sections). 

Natural Illumination.—The provision 
of adequate natural lighting in a work- 
shop or factory requires no less care 


3 That the qualifying adjective ‘‘modern” is 
necessary is proved by the steady increase in 
the illumination demanded for various services 
during recent years. Some of the increase has 
been necessitated by the greater delicacy of the 
processes involved, but a considerable part has 
merely followed the general tendency to higher 
illuminations, which has formed a prominent 
feature of the education of the public. 
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than the arrangement of its artificial il- 
lumination ; indeed, the former problem 
presents certain special difficulties of 
more em- 
in these days and 
(the overhead skylight 


its own, which become ever 


barrassing of close 
high building 
being, of course, definitely fixed under 
all circumstances). The modern single- 
story factory, built on the ‘‘bay’’ sys- 
tem and lighted by skylights, is a com- 
paratively simple subject for the illumi- 
nating engineer; but in the older many- 
storied buildings, still so largely in use 
(and likely to remain so owing to the 
eostliness of the surrounding ground), 
great difficulty is usually experienced 
in obtaining access to every part of the 
shops for the daylight which is so es- 
sential to the health of the workers. 
TABLE I 
Average Candle-feet of Illumination Desirable 
in Various Places, and for Various 
Purposes 
Foundries 


*Spinning sheds eeeneeeeneees -- 1.60-2 

*Weaving sheds (light goods) from...... 2.50-3 

(dark goods) to. A 3-4 

Offices (ordinary commercial) from.... 2-2.50 

to 3.50-4 

Offices (drawing) ‘ ones -6 

Store rooms ; we ewes 2-5 

General engineering shops from +3-4 

Givsenease t3.50-5 

Grinding and tool department............ 8 

Various presses Coebhesetueenes¢senseewns 3-3.50 

Printing, typesetting, etc peewee came 4-5 
Inspection department (ordinary work) 

from. 4-4.50 

(dark goods) to...... 5-10 

Milling and automatic machines (at work) 5-7 

(over rest of machine) 1-2 

ithography, engraving, etc............ 5-10 

ine enamelling bbb 66R SCL eEEEOR OS — 5-10 

Alining and fine adjusting............-. 10 

*In textile factories in the past illumination 

has been very insufficient and badly arranged. 


Most of the processes of manufacture and in- 
spection are very trying to the eyes, and the re- 
sult of past neglect has been a great deal of 
eye-trouble with the operatives 

tLarge rough work 

Ordinary small work. 


the 


means 


In many works, provided with 


most elaborate and satisfactory 
of artificial lighting, the natural light- 
of such 


ing is very defective; in most 


instances its improvement would be a 
costly, if possible, process ; but it should 
that light 
possesses the full hygienic value of sun- 
light. The 
posing anemic tendencies and in the ex- 


be remembered no artificial 


latter is invaluable in op- 
termination of bacteria of every kind. 
In all cases, and particularly where 
the total natural illumination is small, 
it should be noted that a given area of 
high-angle window space is enormously 
more useful than an equal area drawing 
its light from a patch of sky low down 
on the horizon. It is for this reason 
that roofs give such powerful 
natural illumination, and it is for this 


glazed 


reason that all wall windows should be 
earried as high as possible in the rooms 
which they illuminate. Wide, low win- 
give the maximum na- 
tural illumination foot of 
aperture, but such a shape should never 


dows, high set, 


per square 
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be used when the windows must be low 
set. 

Underground workshops may be na- 
turally lighted to a certain extent by 
skylights set in embrasures at intervals 
round the walls, the lights being in the 
pavement or ground plane (this assumes 
that ordinary windows, facing into light 
wells, cannot be employed). The sky- 
lights should be glazed with prismatic 
glass, and beneath them should be placed 





an inclined bank of glazed white tiles 


which must, of course, be kept very 
clean. 
In other instances of overground 


workshops, prevented from obtaining 
adequate natural illumination by the 
close proximity of other buildings, pris- 
matie glass may be used in the windows 
and will generally yield a better light 
distribution, and in a more pleasant 
manner, than the ordinary ribbed mir- 
ror, which is often hung outside the 
window at an angle of about forty-five 
degrees in such eases. Whichever be 
employed—prismatie glass or reflecting 
mirror—great care must be taken that 
the incoming light does not distress op- 
erators at the neighboring benches. or 
tools. 

Where possible, a high-angle illumi- 
nation should be obtained from a north- 
ern the known saw-tooth 
roof—so generally adopted in modern 


aspect, well 
single-story factories—lending itself ad- 
mirably to this requirement. Remem- 
bering the advantage of a high angle 
of collection of daylight, it will be seen 
that in place of the usual arrangement 
of saw-tooth roof it would be much bet- 
ter to glaze the flatter pitches, a far 
more powerful (and equally uniform) 
illumination being thus obtained—area 
for area. 

As in artificial lighting, the great aim 
is to obtain a uniform, diffused illumi- 
nation of ample intensity, but it is no 
longer so necessary to guard against too 
high an intensity, for, so long as there 
be no serious contrast, the human eye 
is able to adapt itself without distress 
to daylight illuminations varying over 
so wide a range as that from 5 to 100, 
200, or even 500 foot-candles. Diffusion 
of daylight is, however, as necessary 
as diffusion of artificial illumination, 
and though generally easier to obtain, 
special provision has to be made in spe- 
cial eases. 

Artificial Illumination —In designing 
a scheme of artificial illumination, the 
existing natural lighting must not be 
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taken as a criterion either of sufficiency 
or of correct distribution; in both me 
spects it will often be deficient, and pos. 
sibly inevitably so, but in an artificia] 
lighting scheme, there is excuse for 
neither defect, and the illumination must 
be designed quite independently of the 
daylight arrangements. 

A considerably lower mean illumina. 
tion should suffice at night than is nee. 
essary in daytime, owing to the vreater 
sensitivity of the eye (a fact which may 
be noticed in ordinary domestic life as 
follows:—When the window blinds are 
drawn early, the artificial light substi- 
tuted for daylight seems temporarily 
very insufficient, yet after a time it may 
seem painfully intense). It now be- 
comes necessary, however, to guard 
against too great an illumination, for 
intensities which are tolerable by day- 
light become, by the greater sensitive- 
ness of the eye, and the almost inevit- 
ably harsher contrasts under artificial 
illumination, 
night. 

Most machine tools require a com- 
paratively intense illumination over one 
or more of their parts (for example, at 
the work in turret lathes), and, in addi- 
tion, require a moderately strong gen- 
eral illumination, (a) in order that oil- 
ing, adjusting and similar operations 
may be conducted in safety, and (b) in 
order that the contrast between the local 
intense light and the surrounding din- 
mer illumination may not be too great. 


quite unendurable by 


Local intense lighting is per se undesir- 
able, and should be reduced to a mini- 
mum, but, in most machine tools, the 
tool tip and the work itself demand an 
intensity of illumination which is un- 
undesirable over the 
Moreover, this 


and 
whole area of the shop. 
local illumination is generally of neces- 
sity adjustable to suit the 
hand; its provision is a 

simple matter, and it is in 
taining of a uniform* general ilJumi- 


necessary 


work in 
relatively 
the ob- 


nation, as nearly as possible approach- 
ing daylight in its all-pervading nature, 
that the chief obstacles have to be over- 
come. The difficulties -in the way of 
satisfactorily illuminating the lower por- 
tions of machine tools, tool beds over- 
shadowed by a massive turret, or, in 
other cases, by a dye or varnish tray, 
and so on, have to be experienced to be 
appreciated. 

Our desiderata, then, are a good gen- 





4 But not entirely shadowless, for all appre- 
ciation of relief then disappears—frequently with 
dangerous results. 
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eral illumination and a set of more in- 
tense local lighting sources. Among the 
difficulties to be contended with are 
overhead obstructions, which, by ham- 
pering the erection of lamps and throw- 
ine conflicting shadows, impede the pro- 
vision of an even general illumination, 


while, on the other hand, local lamps 
must be as far as possible under the 
operator’s control, yet he must not be 
able to apply them in a manner injuri- 
ous to his own eyes or annoying to his 


workmen. The three conditions 
ivoided, or at least minimized, are 


(1) contrast, (2) too high intensity, (3) 
reflected glare. 

General Lighting—Even distribution 
and freedom from heavy shadows is best 
secured by using a number of high- 
eandlepower lamps mounted as high as 
possible. If the maximum height at- 
tainable still leaves the lamps too near- 
ly in the normal line of vision of the 
workers, inverted lighting with suitable 
top reflectors must be employed; in any 


the latter, though costly, is the 


Case 





yp iw 4, 
NA OM, 
£40 SANS 
ARTIFICIAL ILLUMINATION 
ty * ss” 
NATURAL AND ARTIFICIAL ILLUMINA- 
TION FROM THE SAME DIRECTION. 


most satisfactory system available. An 
excellent means of indirect lighting—ap- 
plicable to most engineering shops, and 
particularly to those with saw-tooth 
roofs—imitates the natural lighting of 
the latter elass by arranging ares or 
mercury-tube lamps behind opaque re- 
flectors throwing the emitted light on to 
large white enameled reflecting plates, 
placed as shown above (and, of course, 
arranged so as not to obstruct daylight 
illumination). It is then necessary to 
keep the whole reflector system very 
clean in order to realize efficient illumi- 
nation, 

he illuminating source should not be 
(lireetly visible except at a great dis- 
tance, otherwise the repeated accidental 
bright retinal images will, besides pro- 
ducing eye fatigue, make the apparent 
general illumination much lower than 
it actually is. 


Preferably, no luminous 
surface of higher intrinsic brillianey 
than five candlepower per square inch 
should be directly visible to the eye. 

In the very high shops now so fre- 
quently necessitated by huge machine 
tools and overhead cranes flame ares 
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mounted high among the roof girders, 
give an excellent general illumination. 
A yellowish source of light is generally 
preferable, though the greenish color of 
the quartz mercury-vapor lamp is ad- 
mirably adapted to general engineering 
processes. In any case the walls should 
be whitewashed, or at least finished in 
some light, efficiently diffusing color. 
Local Lighting—The result which 
must, above all others, be avoided in 
local lighting, is the production of small 
areas of intense illumination immedi- 
ately contiguous to comparatively dark 
patches. The only means of avoiding 
this effect is to provide no more local 
illumination than is absolutely neces- 
sary, and to secure as high as possible a 
general illumination. Every local lamp 
should be specially placed with regard 
to the requirements of the operator 
whom it serves; it should be provided 
with an opaque metal shade, and should, 
in general, be capable of adjustment by 
the operator. In some cases it is prefer- 
able to fix the lamp once for all, so as to 
throw the best possible light on the 
working center, and in any case the op- 
erator should not be able to place the 
lamp nearer than twelve inches to the 
work he is viewing, otherwise the six- 
teen-candlepower lamp (which usually 
composes the unit) will give a harm- 
fully intense illumination ; for a similar 
reason it should not be possible for the 
workman to replace the standard lamp 


by one of higher candlepower. Conical 
reflectors, white enameled inside, are 


generally the best type to employ, being 
robust, efficient free the 
streaky effect given by all but the best 
man be 


and from 


polished reflectors. If each 
made to keep his own lamp and reflector 
in order, the efficiency of the system will 
be excellently maintained. 

One of the greatest 
averted in machine-shop lighting is ex- 
cessive reflected glare, which, even from 
dull steel, seriously fatigues workmen’s 
eyes when intense local illumination is 
provided. This reflected light—possibly 
amounting to ten per cent of the inci- 
dent radiations—together with the very 
intensity of the local illumination itself, 
often makes a far higher illumination 
appear necessary than would be re- 
quired were a much lower intensity 
adepted in the first place. In other 
words, an intense local illumination will, 
together with its reflected glare, so 
fatigue the eye as to produce inferior 


dangers to be 
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perception to that obtainable with pos- 
sibly one-tenth to one-twentieth of the 
incident illumination. 

The conclusions to be drawn from the 
preceding paragraphs are that a low 
loeal and a high and even general illumi- 
nation should be provided, and all metal 
parts should, as far as possible, be cov- 
ered with some dull paint; a dull white 
would be preferable from an illuminat- 
ing point of view, but for obvious rea- 
sons, a dull slate or green color is gen- 
erally adopted. 

Ratio Between Artificial and Natural 
Illumination.—As already pointed out, 
a lower illumination should really suf- 
fice at night than is required by day, 
and that a much higher intensity ac- 
tually appears necessary in many cases 
is due entirely to uneven distribution 
and too high local intensities. In sup- 
port of this statement may be cited cer- 
tain results abstracted from data ob- 
tained by L. B. Marks, in the course of 
tests made in a group of five American 
typewriter works. In all these factories 
the general illumination was very im- 
perfect—usually varying in fact from 
less than 0.1 to 0.25 candle-foot—while 
the local illumination provided at the 
various machines was injuriously in- 
tense. Thus, in several of the more fla- 
grant examples, the normal daylight il- 
lumination, the local artificial illumina- 
tion and the surrounding general illumi- 


nation at night were as follows: 
TABLE II. 


Daylight. Night. 
Local. General 
Can- can- can- 
dle- dle- dle- 
Factory. feet. feet. feet. 
1. Automatic screw machine 2.3 15.0 0.25 
2. Milling machine ......... 4, 42.5 0.03 
3. Alining department ..... 65.0 250.0 0.25 
4. Enamelling department.. 21.0 150.0 


Comment is hardly needed to em- 
phasize the injurious conditions obtain- 
ing. These examples, though extreme 
cases, were typical of the mistaken lines 
along which the whole system had been 
installed. It was found that the night 
illumination at the majority of the ma- 
chines equalled from four to ten times 
that provided during the daytime; the 
secret of the whole trouble was improp- 
er diffusion. On a certain seven-foot 
bench, for instance, there was a 3,600- 
per-cent variation between the maxi- 
mum and minimum illuminations! In 
many departments the general illumina- 
tion three feet six inches above the floor 
was frequently only one one-thousandth 
of the local illumination. As might be 
expected, eye troubles were common 
among the employees. 
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The Personal Factor in Workshop TABLE Watts per /avorable supply rates to even the larg 
Lighting.—Under this heading may be (llmination oa, ft. door est factory-lighting installations. sins 
grouped all those prejudices and foibles Geneeed aunahinn,’ shnaee.: Ato Oe their demand usually persists for a few 
exhibited by the majority of workmen Manufacturing misceliane- hours only, and coincides with the ordi. 
when any radical change is effected or ,,echanisms, general. - : s.8 nary lighting and traction peak The 
proposed in the method of lighting their pod wan Aaya 5-10 - extension of electric drive to the fae. 
shop and their work. In the first place, crewing machines (at die) 50-100 . tories concerned largely remedies this 
few will acknowledge that an improved  ,,reemte) i acres’ show. 20-25° condition, by enabling them to give the 
general lighting will minimize and per- ee Se. Seeees: sif-7% diy central station a good day load in addi- 
haps obviate the necessity for many of Office tables (under lamp) 2 = tion to their lighting demand. 


the older local lamps; each wishes to 
have his own lamp and to be able to 
regulate its position according to his 
personal taste, and independently of 
what is good for his own and his neigh- 
For 


ten 


because 
their 


bor’s eyes. this reason, 


nine out of men will move 
lamps so as to get the most intense local 
illumination possible,’ and again because 
the slack wiring and counterweights of 
adjustable pendants give an untidy ap- 
pearance, throw many shadows and are 
liable to catch and be caught, it is of- 
ten considered preferable to spend as 
much more on the general illumination 
of the shops as will render these trouble- 
Where 


such a course is economically possible, 


some local lamps unnecessary. 


there can be no objection against it. In 
many instances where local illumination 
is indispensable, and particularly where 
a bright background is necessary (as for 
«a leveling or straightening process), 
good results may be obtained by using 
an opaque lamp chamber with a ground- 
the lamps being set far 
enough behind the 
local bright patches on the latter or any 


glass front, 


sereen to prevent 


direct vision, however blurred, of the 
filaments through the translucent ma- 
terial 

The importance of requiring every 


employee to keep his (or her) own lamp 
and shade in order, when local illumina- 
tion is provided at each bench, has al- 
ready been noted. The necessity for a 
uniform rule on this point cannot be too 
strongly emphasized, but once the work- 
people realize the advantages of scrupu- 
lously clean lamp fittings, little enforce- 
ment is required 

Illumination Provided in _ Actual 
Workshops.—In addition to the data of 
Table II, dealing with conditions as they 
should not be, the figures given in Table 
III may be noted as representative of 
more satisfactory installations. 

Although used 
with extreme caution, it may be taken 


such rules must be 


5 Thereby straining the eyes, heating the 
ead, impeding access to the work and increas- 
danger of accidents 


ng the 


(See also Table I and notes thereon.) 
that mean spherical candlepower 
per four or five square feet of floor area 
will give a suitable general illumination 
for while mean 
spherical candlepower per one to two 


one 


most workshops, one 
square feet will, according to cireum- 
stanees, give a sufficient additional local 
illumination. 

Workshop Lighting Load; Competing 
Illuminants.—It has been tacitly assumed 
above that electric lamps have been used 
to provide artificial illumination in the 
various eases, and though this assump- 
tion does not influence in the least the 
general principles laid down, it must be 
clearly understood that electric lighting 
eannot claim even approximate monop- 
oly in the illumination of factories and 
workshops. In all cases, and especially 
where ventilation is difficult or fire 
risks considerable, electric lighting pos- 
sesses its well known advantages of 
cleanliness, non-vitiation of air and im- 
nunity from fire and explosion risks, 
as well as such important additional 
merits as operative simplicity and _ re- 
liability. The cheapness of high-pres- 
sure coal gas, petrol air-gas and similar 
illuminants enables them to compete 
favorably with electric lamps in many 
general lighting though the 
heavy cost of mantle renewals often re- 
moves practically the whole advantage 


schemes, 


due to low energy cost. For loeal illumi- 
nation, electric filament lamps can hard- 
ly be ousted from their position of su- 
perior safety and convenience, but there 
ean be no doubt that ill-planned and 
badly exeeuted work in the past has 
alone lost many general lighting schemes 
to electrical contractors. A number of 
lamps placed along the center of gang- 
ways, bays and other similar positions 
convenient to the persons installing the 
lamps) is not—except by accident—a 
satisfactory solution of the illuminating 
problem. 

A further decided handicap to the 
progress of the electrical illumination of 
factories has lain in the fact that central 
stations have not been able to offer very 


When all-night working is practised, 
the preceding remarks do not apply, for 
the supply station can afford to lose 
something during peak hours for the 
sake of gaining a weleome load during 
the remainder of the night. In many 
such works, however, steam plant and 
generators are installed to enable ‘‘ home 
generation’’; naturally the works sel- 
dom desire to take advantage of the 
favorable lighting which could 
then be offered. 

No mention will here be made 
costs of 


rates 


t the 
and relative various 
systems of workshop lighting, the main 
object of these notes being to emphasize 
the extreme importance of sufficient and 
properly arranged illumination, and to 
discuss the conditions implied by these 
requirements, and the means by which 


absolute 


they may be fulfilled. 
te 
Philadelphia Company Section 

The Philadelphia Electric Company 
Section of the National Electric Light 
Association has arranged a very inter- 
esting schedule of monthly meetings for 
the season. The next meeting, to be held 
on November 20, will be addressed by 
Charles P. Steinmetz on the subject 
‘*The Effect of Reactance on Alternat- 
ing-Current Circuits and Apparatus.”’ 

Other meetings have been arranged as 
follows: December 18, A. H. Armstrong, 
of the General Electric Company, on 
‘The Coming of the Electric Locomo- 
tive;’’ January 15, Edgar F. Smith, pro- 
vost of the University of Pennsylvania, 
on ‘‘How the Chemist May Use Electric 
Current’’; February 19, Caryl D. Has- 
kins, of the General Electric Company, 
on “The Electrie Lighting Industry, 
Past, Present and Future.’’ 

J. J. Carty and Henry L. Doherty 
will deliver addresses at two of the 





spring meetings, the subjects of which 
are to be announced later. 

At one of the special meetings to be 
held during the winter Louis Smith will 
present an illustrated lecture covering 
a recent trip through the Rocky Moun- 
Talms. 
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ELECTRIC WAVES DIRECTED BY 
WIRES FOR INTERCOMMUNICA- 
TION PURPOSES. ' 

BY GEORGE 0. SQUIER. 
ruag the past twelve years the 
ments of wireless telegraphy have 
ruly marvelous.’ From an engi- 
viewpoint, the wonder of it all 
with the transmitted energy ra- 
it over the surface of the earth 
lirections, enough of this energy 
red at a single point on the eir- 
erence of a which the 
insmitting antenna is approximately 
nter, to operate successfully suit- 


eirele, of 


able receiving devices by which the elec- 
tromagnetic waves are translated into 
intelligence. 

The ‘“‘plant efficiency’’ for electrical 
energy in the best type of wireless sta- 
tions yet produced is so low that there 
can be no comparison between it and the 
least efficient transmission of energy by 
condueting wires. 

The limits of audibility, being physi- 
ological functions, are known to vary 
considerably, but they may be taken to 
be in the neighborhood of 16 complete 
cyeles per second as the lower limit and 
15,000 to 20,000 eyeles per second as the 
ipper hmit. If, therefore, there are im- 
pressed upon a wire cireuit for trans- 
mitting intelligence harmonic electromo- 
ive forces of frequencies between 0 and 
16 cyeles per second, or, again, above 
15,000 to 20,000 eyeles per second, it 
would seem certain that whatever effects 
such electric wave frequencies produced 
pon metallie lines, the present appara- 
tus employed in operating them could 

translate these effects into audible 
signals 

“he electromagnetic spectrum at pres- 

extends from about four to eight 
periods per second, such as are employed 
(pon ocean cables, to the shortest waves 
of ultra-violet light. In this whole 
range of frequencies there are two dis- 
tnet intervals which have not as yet 
heen used, viz., frequencies from about 
» X 10" of the extreme infra-red to 5 x 


Lecture given before the New York Elec- 


trical Society, at its 304th meeting, Ocotber 27, 


10'°, which is the frequency of the short- 
est electric waves yet produced by elec- 
trical apparatus, and from about 80,000 
to 100,000 cycles per second to about 15,- 
000 to 20,000 cycles per second. The up- 
per limit of this latter interval repre- 
sents about the lowest frequencies yet 
employed for long-distance wireless 
telegraphy. 

Within the past few years generators 
have been developed in the United States 
giving an output of two kilowatts and 
above at a frequency of 100,000 cycles 
per second, and also capable of being op- 
erated satisfactorily at as a fre- 
quency as 20,000 second. 
Furthermore, these machines give a prac- 


low 
cycles per 
tically pure sine wave. 

The necessary conditions for teleph- 
ony by electric waves guided by wires 
are an uninterrupted source of  sus- 
tained 
receiving device which is quantitative 


oscillations, and some form of 


in its action. In the experiments de- 


scribed in multiplex telephony and 
telegraphy it has been necessary and 
sufficient to the 


gineering practice of wire telephony 


combine present en- 
and telegraphy with the erigineering 


practice of wireless telephony and 
telegraphy. 

The frequencies involved in telephony 
over wires do not exceed 1,800 to 2,000, 
and for such frequencies the telephonic 
currents are fairly well distributed 
throughout the cross-section of the con- 
ductor. As the frequency is increased 
the ‘‘skin effect’’ becomes noticeable. 

At frequencies of 100,000 cycles on 
wire circuits the phenomena may be cov 
sidered as a ‘‘super-skin effect’’ or ‘‘ film 
effect,’’ where the actual the 
metal conductor involved is but a small 
fraction of the total. 

At such frequencies the tlow of ener- 
gy is controlled by reactance, rather 
than by the resistance of the wire as 
in battery telephony and _ telegraphy, 
and when these reactances are balanced 
at the receiving end of the circuit by 
the process of electrical ‘‘tuning’’ the 
one hundred thousand small packages 
of energy in the form of electromag- 
netic waves, which are delivered in each 
second of time at the receiving end of 


mass of 


the circuit, are thus added together to 
produce a comulative effect many times 
greater than without such _ electrical 
tuning process. 

These waves are guided by wires with 
the velocity of light in free space, and 
are made the carrier of telephonic or 
telegraphic messages, or both, aecord- 
ing to the principles used in the wireless 
arts. 

Furthermore, it has been found pos- 
the ordi- 


nary telephonic wire circuits now com- 


sible to superimpose, upon 


mercially used, electric waves of ultra- 
sound frequencies, without producing 
any harmful effects upon the operation 
of the existing telephonic service. For- 
tunately, therefore, the experiments de- 
constructive and additive, 


seribed are 


rather than destructive and supplant- 


ive. 

Electric ultra-sound 
quencies are guided by means of wires 
of an existing commercial installation 
and are made the vehicle for the trans- 
mission of additional telephonic and 
telegraphic messages. 

The source of electric waves used 
in the experiments described was a spe- 
cial type of dynamo, capable of produc- 
ing 100,000 cycles per second and also 
capable of operating regularly at 20,- 
000 eyeles. This gave a wide range of 
frequencies for tests over an actual com- 
mercial telephone line of about 776 
ohms resistance and capacity of 0.7 mi- 
erofarad. The cable, being lead-cov- 
ered throughout, practically corre- 
sponded to a submarine cable about sev- 
en miles in length. The generator was 
of the inductor type and the rotor op- 
erated at a speed of 20,000 revolutions 
per minute or would roll as a_ wheel 
from the United States to Europe in 
four hours. The friction, or adhesion, 
of the air against the rotor was so great 
at this speed, as to require five kilo- 
watts’ to overcome this alone, although 
the total output of the machine is but 
two kilowatts. 

Severe tests were described to 
termine the efficiency of a single wire 
with earth connection as a circuit for 
commercial telephony by _high-fre- 
queney methods, and these tests showed 


waves of fre- 


de- 





1046 


that such circuits are entirely practi- 
cable for this work, thus doing away 
with the necessity of constructing two 
wires for a telephone toll circuit, as is 
now required. 

Sinee the inductances and capacities 
required for this range of frequencies 
are a thousand times smaller than those 
employed in battery signaling,the com- 
plete and absolute separation of two in- 
dependent telephonic conversations on 
the same pair of wires was readily ob- 
tained. 

The engineering data obtained from 
a study of this particular cable line was 
presented in the form of typical reso- 
nance and selectivity curves at frequen- 
cies ranging from 20,000 to 100,000 ey- 
eles per second. 

The 
ultra-audible frequencies was so radi- 
from the phenomena at 


transmission of energy at these 
eally different 
low frequencies by metallic conduction. 
that the results very closely resembled 
The 


away 


energy 


the 


pure radiotelegraphy. 


waves were broken from 
souree as from a transmitting antenna 
and thereafter had no perceptible reac- 
tive effect upon the source at the trans- 
was, therefore, not 
from the transmitting 
station whether or not the distant end 


of the line was open or short-circuited. 


mitting station. It 
possible to tell 


Resonance curves at the receiving end 
of the line were shown, also attenuation 
curves over a wide range of frequencies. 

Since the loss of energy on the metal- 
lie ‘‘film’”’ 


proportional to the square 


of the line in transmission is 
of the line 
current, it is permissible te put the én- 
ergy in any form desirable for trans- 
mission and this is controlled by the ra- 
tio of transformation of the oscillation 
transformer at the transmitting station. 
With a 


lent speech was obtained with a trans- 


ratio of but one to five, excel- 
mitting line current almost too small to 
he read on any commercial ammeter. 
In battery telephony this ratio is be- 
low one to twenty, so that the line cur- 
rents may be small and, therefore, line 
losses decreased inversely as the square. 
The 
both 
the high-frequency telephone transmis- 


ringing circuit was operative 


ways with no apparent effect on 


sion. This ringing cireuit develops a 
comparatively large alternating current 
flowing in the wire at about thirty cy- 
eles per second and at a voltage of many 
times that of either the high-frequency 
or the battery side of the circuit. 
including 
difficult combina- 


Articulation tests, music, 


numerals and other 


ELECTRICAL REVIEW 


AND WESTERN 


tions, gave satisfactory results, with no 
interference whatever between the two 
sides of the circuit. 

By holding one telephone receiver to 
one ear and the other receiver to the 
other ear the receiving operator could 
hear two different conversa- 
tions simultaneously over the same pair 


entirely 


of wires. 

The distortion of speech, which is an 
inherent feature of telephony over 
wires, should be much less, if not prac- 
tically absent, when we more and more 
withdraw the phenomena from the met- 
al of the wire and confine them to 
a longitudinal strip of the ether which 
forms the region between the two wires 
of a metallic circuit. 

The tuned electrical circuit at the re- 
ceiving end readily admits electromag- 


certain definite fre- 


netic waves of a 
quency, and bars from entrance electro- 


magnetic waves of other frequencies. 
This permits the possibility of utilizing 
a single circuit for multiplex telephony 
and telegraphy. 

cl a 

Wireless Progress. 

Denmark is about to erect wireless sta- 
tions in Greenland and Iceland. Russia 
is about to install several in Siberia, at 
Alexandrowsk, Ochotsk, Guichiguinsk, 
Yamsk, Novo Mariinsk, Morkovo, Tigil, 
and at East Cape. The British Lloyd 
Company, which has the monopoly of 
wireless telegraphy in Egypt, is about 
to erect a station at Port Said. The 
new station will be stronger than the 
present stations at that place, Suez and 
Aden, and will be able to exchange 
messages with Malta. Wireless teleg- 
raphy has also been established between 
the islands of Curacao and Aruba in 
the West Indies. 

During the present autumn a new 
wireless station will be opened at Ko- 
nigsberg. The German telegraph of- 
fice will then have seven wireless sta- 
tions, Konigsberg, Danzig, and Surne- 
munde on the Baltic, and Norddeich, 
Cuxhaven, Heligoland and Sylt on the 
North Sea. The German post office is 
exerting itself indefatigably in this di- 
rection, and while only a few weeks 
ago anyone wishing to communicate by 
wireless was compelled to resort to 
one of the large steamship companies, 
all German telegraph offices now accept 
such messages. 

The wireless telegraph station at 
Spitzbergen is now completed and 
ready for use. The machinery is re- 
ported to be working satisfactorily. 
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Wireless Station on a Balloon. 

An arrangement is described by p. 
Ludewig in the Physikalische Zeit. 
schrift for utilizing balloons as reegiy. 
ing stations for wireless telegraphy. 
When the balloon is half-filled a wire 
ring is fitted round it. One end of the 
ring communicates with the car and 
serves as the upper half of the antenna. 
The lower half comprises a wire whieh 
The appa- 
ratus is designed to receive waves 500 
meters in length, the 
being 125 meters in length. Messages 
were sent by the Braun method from 
Frankfort. Three balloons were used 
for a second test and received messages 
from Frankfort, Darmstadt and _ the 
military station at Coblenz. 


is suspended from the ear. 


lower antenna 


—°o-—— 


Notes on Radiotelegraphy. 

The following notes from the United 
States Naval Wireless Telegraph Lab- 
oratory, by L. W. Austin, are repro- 
duced from the Journal of the Wash- 
ington Academy of Sciences. 

Wave Length and Ground Absorp- 
tion of Electrical Since the 
early days of wireless telegraplhy, the 
country lying to the north and north- 
east of Newport, R. L, has been known 
to show a very large absorption for 
electrical waves. 

During the experiments in long-dis- 
earried on at 


Waves. 


tance radiotelegraphy 
Brant Rock during the summer of 1910, 
the signals sent out by the Birming- 
ham, lying at Newport, were measured 
at Brant Rock, 45 miles away. The 
wave-lengths used were 1,000 meters 
and 3,750 meters and the received sig- 
nals were measured on a fifteen-ohm 
thermoelement. 
thermoelement 
cur- 


tellurium-constantine 
One millimeter on the 
galvanometer corresponded to a 
rent of 263 microamperes. 

The data of the observations are 
shown in Table I. The difference be- 
tween the calculated and observed val- 
ues represents the excess of the ground 
absorption over that which would have 
been observed if the waves had passed 
over salt water. 


current 
of 


eres 


Deflection 
Absorption 
ignals 


Milli- 
Meters meters 
1000 28. 16.0 
3750 26.3 37.5 


It was found that ninety-five per 
cent of the energy was absorbed in the 


current 
qm roamy 
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3 intenna 
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ease of the 1,000-meter wave, while in 


the case of the 3,750-meter wave the 
vround absorption was not detectable, 


the observed signals being slightly 
stronger than the calculated values. 
The experiment explains fully why 
the short wave-lengths ordinarily 
used, wireless communication has been 
so diffienlt over this region and indi- 
where such difficulties are 
wave-lengths 


with 


eates that 


encountered, longer 
should be employed. 

Directive Action of the Marconi Bent 
Antenna at Clifden, Treland.—While 
the directive action of the Marconi bent 
antenna at short distances has been 
amply demonstrated by Marconi, Flem- 
ing | others, it has not seemed cer- 
tain that this radiation asymmetry 
would not diminish as the distance in- 
ereased so that at great distances the 
radiation distribution would be_ the 
same as that of an ordinary antenna. 

Recently at the request of the wire- 
less laboratory, the National Electric 
Company made_ telephone 
measurements on the signals re- 
its Brant Rock station from 
the transatlantic station at 
Clifden. indicated an average 
received energy in the day time of 5 X 
10-* watts. I have been unable to ob- 
tain from the Mareoni Company any 
data on the value of the antenna eur- 
rent at Clifden, but nevertheless some 
conclusions ean be drawn from the in- 
formation at hand. The distance from 
Clifden to Brant Rock is 2,640 nautical 
The height of the Clifden an- 
tenna considered as a flat top is ap- 
proximately 200 feet, the effective re- 
ceiving height of the Brant Rock um- 
brella antenna was found in the recent 
long-distance experiments to be ap- 
proximately 350 feet. The wave-length 
of Clifden is a little more than 6,000 
meters and the total available power is 
1,100 horsepower. 

We may caleulate that the sending 
7,=810 amperes, 
enormous value. If the 
antenna resistance is only one 
it corresponds to 660 kilowatts, 
Which is more than the whole 1,100 
horsepower would be able to transmit 
to the antenna. But this resistance is 
improbably small. 

from this it must be coneluded that 
unless the formula is grossly in error 
the bent Clifden antenna shows a de- 
cided direetive effect even at this dis- 
tanee. 


Signaling 
shunt 
celved at 
Marconi 


These 


miles 


antenna eurrent 
which 
total 


ohm, 


is an 


A Table of Radiation Resistances for 
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Wave-Lengths and Antenna 
Heights—Theradiation theory of Hertz 
shows that the radiated energy of an 
oscillator is proportional to J*h2/? where 
h is the length of the oscillator, 1 the 
wave-length and J the current at its 
center. 


Various 


TABLE If. A TABLE OF ANTENNA RADIA- 
TION RESISTANCES IN OHMS. 
Height to center of capacity of 
Waves ducting system in feet 


Length 40 60 80 100 120 
Meters 
200 6.0 13.4 24.0 37. 
300 y | 6.0 10.6 16. 
400 5 3.4 6.0 
600 .66 1.5 2.7 
800 4 0.84 
1000 0.54 
1200 0.37 
1500 0.24 . ° 
2000 0.134 0.2 3 
2500 0.15 2 le 
3000 0.106 0.17 0.24 
1000 0.060 0.093 0.134 


con- 


ory 


omo 


Orso weNS 
me roolr 


= bo CO 
oO 


0.17 
0.106 


woes 
mo 


Height in feet. 
Wave- 
Length 200 250 300 450 600 
Meters 
600 16.4 149.0 
800 9.2 84.0 
1000 6.0 54.0 
1200 4.1 
1500 2.6 
2000 1.5 
2500 0.95 
3000 0.66 
4000 0.37 
5000 0.24 
6000 0.16 
7000 0.121 


It has been shown by Ruedenberg 
that for a flat-top antenna the constant 
of proportionality is in round numbers 
1,600, or E—1,600F7h?/7. 

The term 1,600 h7/l? is 
spoken of as the radiation resistance, 
inasmuch as it is a quality which when 
multiplied by the square of the eur- 
rent gives the radiated energy. 

The accuracy of equation was veri- 
fied in experiments on long-distance 
radiotelegraphy. It has therefore 
seemed worth while to calculate a table 
of the radiation resistance for various 
heights and wave-lengths. 


84.0 
47.0 
30.0 


commonly 


Wireless Licenses in Australia. 

Licenses for the regulation of wire- 
less telegraphy are being issued by the 
tovernment of Australia. Ships reg- 
istered in Australia may, under this 
provision, operate receiving and send- 
ing stations for about $1.25 per year, 
while experimental stations must pay 
a little over $5.00 each. 

The appliances on board ship are to 
be worked in such a way as not to in- 
terrupt or interfere with the naval or 
military signaling or the transmission 
between other wireless 
telegraph stations. Except by permis- 
sion of the Postmaster General the 
wireless aboard any ship (other than a 
ship of war) is not to be worked while 
the ship is in any harbor of the Gov- 
The Governor General can 


of messages 


ernment, 
prohibit the use of wireless telegraphy 
on foreign shivs in territorial waters. 


AND WESTERN ELECTRICIAN 


1047 


Lengthening of Telegraph Signa!s. 

In a recent issue of Elektrotechnik 
und Mashinenbau Bela Gati describes 
some eXperiments which were carried 
out for the purpose of determining 
whether the lengthening out of tele- 
graph signals which occurs with direct 
current on long lines and eables would 
take place with alternating current. 
By connecting together various long- 
distance lines forming a loop, it was 
possible to have the sending and re- 
ceiving ends in the same office, and by 
means of an oscillograph connected to 
the two ends of the circuit the duration 
of signals at the sending and receiving 
instruments could be recorded. It was 
found that with alternating current 
the duration was the same, no length- 
ening out of the signal being apparent. 
He consequently concludes that rapid 
telegraphy in ocean cables is quite pos- 
sible where the self induction does not 
exceed 0.01 henry. 

a 
New Automatic Telephone Exchanges 
in Texas. 

At Dallas, Tex., an automatic tele- 
phone system is nearing completion. 
It comprises a main and four branch 
exchanges. The wire plant includes 
800,000 feet of wire, almost entirely in 
lead-covered cable. The initial cap- 
ital outlay is $1,500,000. Over 11,000 
contracts already 
signed. It is expected that the con- 
struction work will be completed by the 


service have been 


first of the year. 

At Houston, Tex., there is also be- 
ing installed an automatic telephone 
exchange which will be ready for reg- 
ular operation early in 1912. Over 
four underground 
work has been laid. 


miles of conduit 
; a 
Extending Long-Distance Telephony 
Between England and the Continent. 
As reported some time ago, the load- 
ing of a telephone cable, which was laid 
in the English Channel connecting Eng- 
land and France, with Pupin coils, re- 
sulted in the efficient transmission of 
speech between Aberdeen and Paris, a 
distance of 800 miles. Recent tests have 
been carried on for the purpose of de- 
termining the possibility of extending 
telephone facilities between Great Brit- 
ain and Switzerland. Satisfactory com- 
mercial conversation has been carried on 
between London and Geneva, and ar- 
rangements are about completed for in- 
augurating regular service between Lon- 
don and both Geneva and Basle. 
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the Re- 
ELECTRICIAN are in- 


All readers of ELECTRICAL 


IEW AND WESTERN 
vited to submit questions and answers 
to this department. Correspondents are 
requested to full ad- 
This, however, will not be print- 
the 


therefor. 


send name and 


dress 
writer indicates 


ed except .W here 


his willingness Anonymous 
communications will not be considered. 
(Juestions relating to electrical mat- 


An- 


readers should be re- 


ters of any kind will be inserted. 


swers trom our 


ceived in this oftice preferably within 


ten days of the date of publication of 


the «question Answers will be pub- 
ished in a subsequent issue 
QUESTIONS. 
No. 26.—ELeEcTROLYTIC RECTIFIER. 
Please deseribe and give sizes of the 


simplest form oft electrolytic rectifier 
consisting of aluminum and lead plates 
in ammonium phosphate solution, to be 
used for charging (at least two at a 
time) automobile ignition batteries on 
110-volt alternating-current cireuit.—J. 
S.. Alameda, Cal 


No. 27.—HEatInG 1 NeepLe ELEctTRIC- 
ALLY ! would like to know how to 
heat by electricity, from one end only, 
a needle of the size of a darning needle. 
which must have its other end entirely 


free from any kind of an object.—N. D. 
R.. Kokomo, Ind 
No. 3] ELECTROMAGNETIC SWITCH. 


| want to make an automatic switch to 
take the place of a double-pole, double 
throw switch. Its upper contacts are 
1o vonneet to a 110-volt dynamo and the 
lower contacts to a 110-volt storage 
battery. It must be arranged so that a 
coil across the dynamo ecireuit holds the 
armature to the dynamo contaets and 
that when the dynamo current is off 
the armature gravity and 
thus hghts the lamp cireuit from the 
battery When the dynamo starts up 
again the reverse operation must take 
Please design of such a 

What and number of 

wire must be put on the coil 
to give the armature sufficient travel 
ind lifting power? What must be the 
size of the armature and core? Could 
the coil be conneeted directly across 
110 volts without a lamp in series ?—C, 
A. J... Minneapolis, Minn, 


drops by 


place vive 


switeh size 


turns ot 


TESTING TELEPHONE CABLES. 
ean | loeate eable trouble 


No $2. 
1) How 


with a bridge, when the entire cable is 
made up of perhaps three or four dif- 
ferent sized conductors, knowing only 
the total length of the cable? (2) On 
an underground cable system in which 
will I get the least difference of poten- 
tial between car tracks and cable, with 
the trolley positive or the rails positive 
and why’?—A. T., Duluth, Minn. 


ANSWERS. 


No. 25.—E.ectric MororcycLe.—Has 
electricity been used for running a mo- 
torcycle? If so, what is the size and 


weight of the storage battery needed ? 
M. R. P., Davenport, Lowa. 

A few weeks ago I read of an electric 
motoreyele that is being made by a Chi- 
later | 
It is very quiet and smooth 


cago electrician and saw it in 
operation. 
running and struck me as quite success- 


ful. It has a battery of six lead storage 


cells giving twelve volts. The whole 
weight of the machine is about 200 
pounds, that is, no heavier than a gaso 
line-engine-driven type. The Edison 


storage battery can also be used; in 
fact, it is the best for this purpose, be- 
ing lighter and easier to charge and 
keep up. Four different speeds, from 
four to thirty-five miles per hour, can 


E. H. S. Oak Park, Tl. 


[This motorevele is the invention of 


be secured. 


F. E. Hateh. of Chieago. It was de 
seribed in the Evecrricar, Review anp 
WESTERN ELectric1Aan of August 12. 


1911, page 339.—Editor. 

No. 28.—INbDICATIONS OF FULL CHARGE 
IN A StorAGE Barrery.—Are there any 
simple but reliable signs which indicate 
when a common storage battery has a 
full charge ?—P. E., Dixon, Tl. 

Two problems are presented here: 
first, to tell when the charge is practie- 
ally complete while the charging cur- 
rent is still on; second, to tell whether 
a battery is fully charged when it is 
standing idle. With the eurrent still 
on, both plates gas freely for some time 
before the charge is completed; the po- 
sitive plates assume a dark-brown or 
chocolate-brown the 
tives a light gray; the voltage and spe- 
cifie gravity reach a value 
and cease to rise during the last half 
eurrent 


eolor and nega- 


maximum 


hour of charging at normal 


rate. In aseertaining whether a cell is 





really fully charged when it is stand. 
ing idle and presumably charged, the 
colors of the plates constitute a rough 
guide, since these should agree with the 
colors given above when the cel! is well 
charged; the most reliable indication, 
however, is the specific gravity 
should be substantially the same as just 


whieh 
before the close of charge. If the spe- 
cific gravity does not agree with this 
value, it may be partly due to a marked 
difference in temperature of the elee- 
trolyte between the two observations, 
but chiefly to more or less discharge 
either in active service or from local 
action in the eell.—J. H. M., Buffalo. 


No. 30.—DANGER FROM X-Rays.—] 
have heard of serious burns resulting 
from frequent exposure to X-rays. Is 
there not danger, therefore, when it 1s 
proposed to use X-rays in a series of 
treatments for a malignant skin dis- 
ease ?—-W. N., Topeka, Kans. 

Overexposure to the X-rays produces 
a change in the skin which may be 
trivial and may be serious and has even 
led to fatal results. Consequently the 
patient should not be exposed too long. 
too frequently or to too strong radia- 
tion. All parts of the body except that 
being treated should be protected by a 
lead shield or other means, or the tube 
should be provided with a localizing 
shield. A single mild exposure pro- 
duces no perceptible effect, but repeat- 
ed exposures at short intervals have a 
cumulative effect. Continued applica- 
tions will cause bronzing of the skin. 
like sunburn. This is all the surface 
ehange which is desirable in treating 
deep-seated lesions. In superficial ma- 
lignant disease, the treatment should be 


by repeated mild applications. ‘This 
produces a visible effect as jus de- 
seribed, with a gradual change ‘rom 


disease to health. Overexposure in 1D- 
tensity, duration or frequency may de- 


stroy the tissue, and produce condi- 


tions which are very difficult to heal 
and are sometimes chronic. Baldness, 
as 


blindness, meningitis, sterility, et¢.. 
well as dermatitis, have been produced 
by overexposure of the corresponding 
portions of the body. 
N. Y. 





S. T.. New York, 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 





EW YORK TRACTION COMPANIES. 
The New York Public Service Com- 
ion has issued a report showing the 


4 


miss 
earnings of the various New York trac- 
tion lines for the twelve months ended 


June 30, 1911, as follows: 
HUDSON & MANHATTAN 
1911 


1910 
i ings ..+++- $2,802,829 $2,237,461 
Ne MG: ssesadeeteumas 1,660,320 1,266,366 
a i naseeeuednasenaee 53,336 419,289 
20POLITAN STREET RAILWAY. 
Gr FRINGE onctecuecs $13,600,317 $13,363,204 
Net i ¢ csieumecenas 4,778,401 3,960,978 
. S  - ntnwde anes ,138,154 334,412 
FE SECOND STREET, MANHATTAN- 
VILLE & ST. NICHOLAS. 
WERE  cntcccvesons $1,521,669 $1,388,023 
N ON Kcabineeue emer 571,646 565,679 
a saleaairratacecien ane 352,437 348,808 
SECOND AVENUE. 
F arr $890,062 $829,402 
Net Rae Ree 137,240 110,145 
* 14,277 1,680 


deducting charges, taxes, etc., and 


other income, Interest permanently 
is not deducted. 





CIFIC TELEPHONE & TELEGRAPH. 

report of the Pacific Telephone 

& Tvlegraph Company for the month of 

follows: Gross $1,319,060, 

expenses $986,381, net $332,679, charges 
82, surplus $149,597. 

earnings for the nine months 

ended September 30 compare as fol- 


Nel | mber 


1911 1910 

N nthe’ QTORB...+<0: $11,326,724 $10,343,499 
D> SB  sévscwesdawienses 8,720,168 8,067,404 
mnths’ net.... 2,606,556 2,276,095 

nanan ‘ 1,639,182 1,204,136 

mnths’ surplus 967,374 1,071,959 

DividenGs cso. cciccivateues 815,250 810,000 
ctsceeueaeannte 152,124 261,959 





“TONE TELEPHONE OF PHILADELPHIA. 
The Keystone Telephone Company of 
Philadelphia has issued its report for 


the year ended June 30, 1911. The 
bined income account of the Key- 
stone Telephone Company of Philadel- 


, the Keystone Telephone Company 
ot New Jersey, and the Eastern Tele- 
plone & Telegraph Company compares 


as follows: 
1911 1910 

eee Bee $1,153,788 $1,126,030 
nses and taxes......... 572,004 558,078 
C COME Sic cceicksscs 581,784 567,952 
ve for renewals....... an ehaee 32,788 
t CS GR scscencéens 293,383 302,755 
eee 288,401 232,409 
vious surplus .......... 697,478 625,901 
On8 CUE. cescccncanes 985,879 858,310 

\fter deducting sundry adjustments. 


->-+ 


Copper Merger Abandoned. 

The copper merger of the Calumet & 
Heela Mining Company with the Sen- 
eca, Ahmeek, Alouez, Osceola, Centen- 

ial, Tamarack, Laurium, La Salle and 
Superior companies, which was pro- 
posed, has been abandoned, according to 
a recent announcement. This abandon- 
ment of plans is due to the action of a 
number of minority stockholders in the 
smaller companies. 
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Finances of the Ontario Hydroelec- 
tric Commission. 

Figures as to the financial position 
of the Ontario Hydroelectric Commis- 
sion have been announced by Hon. 
Adam Beck, chairman of the Commis- 
sion. The total estimated cost of the 
scheme was $4,006,927, and the line 
has been completed at a total actual 
investment of $3,921,167.97, with all in- 
terest charges paid up to November 1. 
As apparent from the figures there is 
a balanee in hand of $85,760, and Mr. 
Beck said that not more than one-half 
of this amount would be required to 
eover all the construction and mainte- 
nance charges for the service for the 
fiseal year beginning November 1, 
1911, and ending November 1, 1912. 

The service began with 12 municipa?. 
ities taking 24,000 horsepower; today 
28 municipalities have made contracts 
for 33,000 horsepower, and have be- 
come tributaries to the enterprise. Al- 
most every week municipalities are 


voting on the power question, and the. 


service is increasing very much more 
than had been anticipated. Comput- 
ing the estimates on the present con- 
sumption and on the probable new 
contracts which will be assumed dur- 
ing the coming year, Mr. Beck said 
the Commission was submitting to the 
Government a statement that the aver- 
age power load for 1912 will be 19,470 
On this basis of calcula- 
tion, the total estimated revenue of 
the hydroelectric service for 1912 
(that is, from Nov. 1, 1911, to Nov. 1, 
1912) will be $463,828. 

The total average power load car- 
ried for the past year was 13,470 horse- 
power, the total amount of power paid 
for at the falls being 12,100 horse- 
extra power 


horsepower. 


power, so that enough 
was sold to cover the cost of all line 
and transformer charges. Contrary to 
the original intention, Mr. Beck said, 
the charges had been made against 
capital instead of sinking fund for the 
plants installed up to November 1. 
Thereafter the levy will be made 
against the sinking fund. But should 
any municipality desire it, the Commis- 
sion would waive these charges against 
sinking fund for one or two years more 
so long as the charges were met in 30 
years’ time. Municipalities that joined 
the service in 1914, under the 25 years’ 
contract, would be required to pay an 
interest of 2.4 instead of 1.8 under the 
“0 years’ contract, on sinking fund. 
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AMONG THE CONTRACTORS 
AND SUPPLY MEN 























MAY & BENJAMIN, electrical con- 
tractors of Seranton, Pa., have been 
awarded the contract for wiring the 
new concrete Ammerman Building in 
that city. 

IRA F. JACKSON, Long Branch, 
Cal., will install electric lights in the 
Post Office Building at Eatontown, and 
has also the contract for an installa- 
tion for William E. Morris. 


THE BUTTE ENGINEERING & 
ELECTRCAL COMPANY, San Fran- 
cisco, Cal., has been awarded the con- 
tract for the electrical work to be in 
the Croeker Hotel being built at San 
Francisco. 

THE MEYBERG COMPANY, Los 
Angeles, Cal., has been awarded a con- 
tract for the electric lighting fixtures 
in the new office building of the Union 
Oil Company at Los Angeles. The con- 
tract price was $3,295. A. 

THE HIXON ELECTRIC COM- 
PANY, Boston, Mass., has been award- 
ed the contract for fixtures for the al- 
teration and extension of the lighting 
system of the United States Post Of- 
fice, at Boston, at $546. 

THE SAN FRANCISCO ELECTRI- 
CAL COMPANY, San Francisco, Cal., 
was awarded a contract for electrical 
work in the new Kohn apartment build- 
ing on Van Ness Avenue, San Francis- 
co. The contract price was $2,340. 


THE GRANER-MAHONEY CON- 
TRACTING COMPANY, 709 Pine 


Street, St. Louis, Mo., has been award- 
ed the contract for installing the under- 
ground conduit work of the Postal 
Telegraph Company at East St. Louis, 
Il. 

THE PARKERSBURG LIGHTING 
& SUPPLY COMPANY, Parkersburg, 
W. Va., will handle gas and electric 
light specialties selling direct to the 
consumer. The personnel of the com- 
pany is: C. W. Grogan, president; J. 
E. Smith, secretary and treasurer; E. 
B. Alexander, manager. 

THE ERNEST H. MEEKS ELEC- 
TRICAL COMPANY has entered the 
supply field at Norfolk, Va. Officers of 
this new company are as follows: Ernest 
H. Meeks, president; E. T. Meeks, sec- 
retary and treasurer; J. J. Collins, vice- 
president. The minimum capital is 
$30,000. 










































































































New Electrical’Mechanical Apparatus 


»” Appliances 























New Air Compressor. 

The accompanying illustration shows 
the general appearance of the new type 
AA-7 compressor for air-brake service 
which the Allis-Chalmers Company, Mil- 
waukee, Wis., is placing on the market. 
The motor is a complete new design and 
in general closely follows railway-mo- 
tor construction. The armature is built 
upon a sleeve so that the shaft may be 
pressed out and a shaft 
without rebuilding the armature. 
The brush area is ample and the 
commutator is also assembled on 
a sleeve. The bars are of drawn 
section, bored to fit the rings, and 
are insulated each other 
with solid mica which wears down 
at the same rate as the bars, and 
solid 
ed-mica cone rings. The design is 
such that the commutator is arch 
bound according to the most ap- 


new inserted 


from 


from the sleeve with mold 


proved commutator construction. 
The surface-insulation distance is 
increased over usual practice on 
air-brake motors. 

Particular attention is called to 
the and to the 
brush-holder insulation. A simple 


brush holders 
and convenient adjustment is pro- 
vided the the 
brushes, allowing small increments 
of adjustment so that the correct 
pressure may be had at all times 
difference in 
springs or wear of brushes. This 
device is self-locking and cannot be left 


for tension of 


irrespective of 


in such a manner as to lose its ad- 
justment. 
The armature coils are formed of 


comparatively heavy wire and extra al- 
lowance has been made for ample slot 
insulation. The coils are taped all over 
and are hot pressed and formed so as 
to assemble in the armature without 
pounding. The employed in 
winding and bringing the leads to the 
commutator is such that undue strains 
and consequent breakage of leads is re- 
duced to a minimum. 

The pole shoes are made of laminated 
steel punchings riveted together, and 
are positively located by an accurate jig 
which insures proper spacing between 


method 















pole tips and also laterally. The field 
coils are liberally designed and care- 
fully insulated. The field frame is split, 
and the entire armature may be taken 
out by removing the bearing caps and 
upper half of the field frame. The mo- 
tor base and field frame are constructed 
of cast steel. 

The shaft of the AA-7 motor is said 
to be much heavier than has been cus- 


tomary on motors of this class. It is 


NEW 


made of high carbon heat-treated steel 
and finished to gauge. The tapered por- 
tion of the shaft upon which the pinion 
is mounted is particularly heavy and 
strong. 

The motor bearings have been in- 
creased in diameter and length and are 
constructed of the very best bearing 
bronze. They are secured in place by 
means of strong clamps independently 
of the bearing caps. This insures rigid- 
ity of bearings and at the same time 
gives an oil-tight joint between the caps 
and the bearing housing. The cover is 
malleable iron cast in one piece and is 
water tight. It is conveniently opened 
and drops down over the end of the mo- 
tor base out of the way for inspection 





of the commutator and brushes when 
this is necessary. 

The gears are of the herringbone type 
and are cut from solid steel blanks by 
the ‘‘Wuest’’ process. By means of 
this process the method of construction 
formerly used, consisting of riveting 
two half gears together and reboring 
after the teeth are cut, is eliminated. 
The gear is made from 0.30 to 0.40 ear. 
bon ecast-steel annealed and the pinion 





AIR COMPRESSOR 


is made of 0.40 to 0.50 earbon bar-steel, 
heat treated. 

The compressor body is carefully de- 
signed to add strength where needed 
and at the same time to eliminate un- 
necessary weight. An opening is pro- 
vided opposite the cylinders for inspec- 
tion of the crank-shaft bearings, con- 
necting rods, ete., and to facilitate the 
removal of the pistons without the re- 
moval of the motor base. This opening 
is provided with an oil-tight cover plate 
which may be conveniently removed 
when desired. 

The cylinders are fitted with inter- 
changeable bushings. This construction 
gives a close grained homogeneous iron 
in the cylinder bushing and permits re- 
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Battery Truck Crane. 
A device for handling, with expedi- 
tion and at a low cost, freight and ma- 
terials, loose or in packages, which 


placement of bushings due to wear with- 
out reboring the compressor body. 
fact, an interchange of bushings and 
pistons can be made with the compres- 








BATTERY TRUCK CRANE HOISTING MOTOR. 


have to be lifted and moved through 
moderate distances, has been urgently 
needed, not only at the great railway 
and marine terminals, but also in man- 


‘ vent for the compressor body 
consists of a pipe extending through the 





BATTERY TRUCK CRANE LOADING CAR. 


and many other 
To meet this demand the Gen- 
eral Electric Company, Schenectady, 
N. Y., is now placing on the market 


bottom to a point near the top on the 
interior of the case; an umbrella-shaped 
cover prevents the oil splash from en- 
tering the pipe. 


ufacturing plants 











1051 





the battery truck crane, an electric ve- 
hicle which has a swinging crane 
mounted on the front end. The crane’s 
hook is raised and lowered by a one- 
ton hoist mounted on the front end 
just back of the crane, the motors 
driving the hoist and the vehicle be- 
ing operated from a battery mounted 
on the rear end. The time, money, and 
step saving applications of this crane 
may be classed under three heads, 
hoisting, hoisting and carrying on the 
hook, and towing trailers, yet a given 
movement of material may involve one, 
two or all of these. 

In cases where material which may 
be subdivided into parcels of one ton 
or less has to be deposited within a 
6 or 8-foot radius and this action does 
not require that the parcel be moved 
through a vertical distance of over 10 
feet, the machine is brought into an 
advantageous position, the brakes are 
set, and the vehicle remains stationary 
as the boom of the crane moves back 
and forth between the picking up and 
depositing points. 

In this manner the battery truck 
crane may be employed to load or un- 
load box ears, gondola cars, wagons, 
power trucks, trailers, lighters, etc., 
and effects a saving both in time re- 
quired and number of men employed. 

When material, in small or large 
quantities, has to be moved less than 
400 feet or, in small quantities, to any 
distance, the article is lifted by the 
hook, conveyed to its destination by 
the vehicle, and placed on the floor, on 
a rack, or a high pile, as desired. 

The short wheel base permits mak- 
ing short turns so this machine may 
readily be driven about shop aisles, 
congested piers, or among the piles of 
material in a storage yard. 

The flexibility of operation, simplic- 
ity, and speed of this machine admir- 
ably adapt it to heavy errand work 
about factories even when they are 
fully equipped with cranes and an in- 
dustrial railway. Derailed cars and 
spilled loads on the industrial railway 
are quickly replaced and the line 
cleared by the battery truck crane. 

For the miscellaneous transfer of 
large quantities of package freight or 
other material through a distance over 
about 400 feet, the best procedure is 
to use the battery truck crane to tow 
trailers in trains of about four. To 
secure the best results there should be 
a train loading and another unloading 
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while the machine is on the road be- 
tween, thereby eliminating any wait- 
ing, for, as soon as the load is deliv- 
the 
out with the empties from the previ- 


ered, ‘vehicle immediately starts 
The number of trailers per 


will 


ous trip. 


and the number of trains 


depend upon the distance, character of 


train 


load and time taken to load and unload 


the trailers. Twelve is the usual num- 


ber and these are divided into three 


trains. Thus the battery truck crane 
keeps 600 square feet of loading deck 
capacity. 


working to. its maximum 


This would be equal to a single vehicle 


5 feet wide by 120 feet long, or to 
twelve individual power-operated 
trucks, each having fifty square feet 


of space for carrying material. 
The following represents an average 


week’s work at towing trailers in the 


Bush Terminal, New York, deduced 
from the logs of a number of these 


machines operating over a long period: 


handled 
ee 230 Ibs. 
1,720,000 Ibs. 


Number of packages 
Average weight per 
Total weight handled 
Average distance packages were moved..900 ft 
Per cent of total time machine was 

working ......80 per cent 
Packages delivered per working minute : 


(900 tons).. 


Number of different jobs worked on...... 30 
Heaviest single load drawn veeeeeecee tons 
Cost of operator, interest, deprecia- 

tion, power ‘ owen ...-$24.00 
Cost of moving one package 900 ft....... Lec 
Cost of moving one ton (9 packages) 900 ft 3e 


Over 600,000 pounds of cotton have 


been moved one-half mile in a day, 
taking twenty-four bales per load and 
making a round trip every twelve min- 
This 
bales per minute moved a distance of 


On 


utes. gives an average of two 


one-half mile. a hurry order for 


cotton, forty elght hales were deliv- 


ered alongside the lighter within twen- 
the 
One battery truck crane using 


ty-five minutes after order was 


given. 
trains of two ears each, 


three trailer 


has moved 1,000,000 pounds of small 
package freight 600 feet in nineteen 
hours. 

The battery truck crane is designed 
for a high draw-bar pull, its maximum 
being a pull of 2,000 pounds and equal 
locomotive on 


to that of a five-ton 


rails and sufficient to spot a ear, pull 


wagons or automobiles out of mud 
holes, and to readily handle loads of 
from 5 to 8 tons on trailers. 

Trailers of special design, having a 
eapacity of three tons, are employed 
in this work. The wheels are twenty- 
four inches in diameter and have rol- 
ler bearings. The deck is twelve feet 
long by four feet wide and is twenty- 
the ground. The 


inches from 


nine 
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heavy towing tongue readily couples 
to the another trailer 
and no trouble is experienced in tow- 


vehicle. or to 


ing a large number around obstruc- 
tions, as they follow perfectly in the 
course of the battery truck crane. 
The crane is equipped with special 
attachments to suit the character of 
the contemplated. 


sist of rope and chain slings, barrel 


work These con- 

tongs, bale grapples, box hook, snatch 
blocks, and small tools. 
~>-so 

New Equipments of Toledo, Bowling 

Green & Southern Traction Company 

The Toledo, Bowling Green & South- 

ern Traction Company has purchased 


* 
a 
& 
| 
+ 
a 
4 
4 
*. 





CONTROLLER OF HL CONTROL 


SYSTEM. 


MASTER 


four quadruple equipments of Westing- 
house No. 304 interpole railway motors 
and HL ar- 
ranged for operation from either end 


Westinghouse control, 


of the car. This Company is replacing 
several old equipments with more mod- 
designed to decrease 
maintenance costs and to give more ef- 


ern apparatus 
ficient service. 

While the change from the old to 
the new equipments is being made very 
gradually and only a few of the new 
ones are in operation, the performance 
of these indicates that with them main- 
tenance costs will be considerably de- 
creased. 

The Westinghouse No. 304 motor is 
of the interpole type, with split frame 
and rated at seventy-five horsepower, 
at 500 volts and ninety horsepower, at 


ELECTRICIAN 


Vol. 59- No. 21 


600 volts. By the use of interpole 
sparkless commutation is insured yp. 
der all loads. This motor is lubricated 
with the oil and waste method with 
separate oil gauging reservoir. The oj] 
is fed to the bearings by capillary at. 
traction through a compartment filled 
with wool waste which effectively pre- 
vents any foreign matter from enter. 
ing the bearings. The armature is of 
the Westinghouse spider construction 


and has a bolted commutator. The 
field coils are strap wound and spring 
packed, which prevents chafing of the 
insulation due to vibration. This motor 


is peculiarly adapted for interurban or 
high-speed service because of the rela- 
tively high armature speed. 

The chief advantages afforded hy the 
use of HL eontrol as stated by the 
Westinghouse Company are: A ini- 
mum of space is required by the mas- 
ter controller on the ear platform; all 
heavy current-carrying parts are lo- 
eated beneath the ear, thereby redue- 
ing all possibility of injuries to passen- 
gers from controller “‘blowouts’’; one 
or more cars can be operated in trains; 
the contacts are held together pneu- 
matically, under heavy pressure, irre- 
spective of line voltages. 

ccineimentiiljulldliemeata 
A New Departure in Engine-Lubricat- 
ing Systems. 

Practically all engineers now realize 
the economy in oil and steam due to 


the use of an efficient lubricating sys- 
tem on their engines and auxiliaries. 
For some time engines in the large 


railway and lighting power plants have 
been provided with automatic systems 
for bearing lubrication. These systems 
are usually of the central type, im 
which oil is supplied from a central 
source and passed through pipes to all 
of the bearings on the different power 
units and their auxiliaries. The drips 
from the bearings are collected and 
returned to a large central filtering 
plant and after impurities are removed, 
the oil is recireulated. While this sys- 
tem is admirably suited to large sta- 
tions, it is not so well adapted to the 
ordinary small isolated plant, because 
it is too expensive and the large amount 
of piping it requires (a large propor- 
tion of which has to be in duplicate in 
order to insure reliable operation) is 
undesirable. 

In order that small plants may have 
the benefit of scientific lubrication, the 
Richardson-Phenix Company, Milwau- 
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kee. Wis. has designed and is now 
manufacturing an individual oiling sys- 
The advantage of this system is 
that all of the various pipes, receivers, 
filters, pumps, ete., can be located on 
se to the engine, and can be readi- 
ched to the engine by any ordi- 


tem 


or el 
ly att 
nary mechanic. 

Two standard systems are being 
me known as the Richardson sys- 
d one as the Phenix system. The 
dson system is more desirable for 
Corliss engines, and is furnished 
s for lubricating engines of 100 
0 horsepower, and in sizes hav- 

oil-filtering capacity of from 4 
vallons per hour. The Phenix 
is built for engines of from 10 

} horsepower and in sizes having a 

¢ capacity of from 1 to 4 gallons 


buil 
te! 
Ri 
larg 
in 
to 
ing 
to 
Sys 
to » 
filt 
per hour. 
hile the essential parts of these two 
is are identical, they differ some- 
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d 


FIG. 1 3,000-KILOWATT ROTARY 


Briefly, their opera- 
Used oil from the 


in detail. 
is as follows: 
ous points of lubrication is collected 
suitable receptacle located at some 
int so that the oil flows into it by 
vity ; then a pump elevates the dirty 
to the top of the filter. After hav- 
all impurities and entrained water 
uoved in the filter the oil either flows 
gravity or is foreed by a pump to 
‘ various points of lubrication. 
\t each point of lubrication a sight- 
d oiler is provided, by means of 
ich the amount of oil fed to that 
aring can be accurately adjusted in- 
ependent of the amount of oil sup- 


plied to all of the other bearings. The 


o 


iuge glass in each feed enables the at- 


tendant to see just exactly how much 


il is being fed. 
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3,000-Kilowatt Rotary Converters. 


For the economical transmission of 


energy as direct current either close 
proximity of the generator to the point 
of power application, or the use of al- 


ternating current for transmission is 
necessary. For this reason direct cur- 


rent for railway service is seldom gen- 
erated as such in this progressive age. 
The tendency is to generate all energy 
as alternating current in large eco- 
nomically located stations, and to 
transmit it as alternating current to 
substations located the section 
where it is utilized as direct current 
in the railway motors. Rotary convert- 
ers because of their exceedingly high 


in 


efficiency are peculiarly adapted and 
are usually used in the substations for 
converting from alternating to direct 
current. 

It is recognized that the combined 








FIG. 


efficiency of a rotary converter and its 
transformers is considerably higher 
than that of a motor-generator set of 
equivalent capacity and voltage. This 
advantage in efficiency is even more 
marked at light loads than at full load, 
and since the load-factor of railway 
systems is usually low, the inherent 
fitness of the rotary converter is evi- 
dent. 

The growth of traction systems has 
been so rapid of late in the larger cities 
that it has been necessary to material- 
ly inerease the outputs of the substa- 
tions. It was desirable, and practically 
necessary in some cases, to do this 
without increasing the sizes of the sub- 
stations or real-estate investment. The 
Westinghouse 3,000-kilowatt rotary 


converter offers the solution to this 
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problem in that with it maximum out- 
put ean be obtained with minimum 
floor space. 

The Westinghouse 3,000-kilowatt, 
600-volt, twenty-five-cycle, rotary con- 
verter, the largest in output ever con- 
structed, is being received most favor- 
ably by operating companies because 
of its strength, compactness, economi- 


cal operation, and the minimum 
amount of floor space required. Ro- 
tary converters of other makes of 


greater bulk but of smaller output have 
been manufactured. 

A little over a year ago the Westing- 
house Company built and installed two 
3,000-kilowatt, twenty-five-cycle, six- 
phase, 600-volt rotary converters in the 
substations of the Interborough Rapid 


Transit Company, New York City. 
These two machines replaced two 
1,500-kilowatt rotary converters. The 





CONVERTER. 


3,000-KILOWATT 


3,000-kilowatt machines the 
same floor space as the smaller ones, 
but the output of the substation is 
doubled. Their success was so marked 
that seven more of the same type have 
been ordered by that company. 

Fig. 2 shows the stator, of 3,000-kilo- 
watt, twenty-five-cycle, six-phase, self- 
starting rotary converter. Fig. 1 
shows two Westinghouse 3,000-kilo- 
watt, twenty-five-cycle, six-phase, self- 
starting rotary converters in the Hud- 
son substation, Brooklyn Rapid Tran- 
sit Company, New York City. 

While some of these 3,000-kilowatt 
rotary converters are started from the 
direct-current end, all are designed for 
alternating-current, self-starting and 
several will be regularly started by 


occupy 


this method. 





































* 1054 


Shawmut & Northern to 
Use Telephones. 

The Pittsburg, Shawmut & Northern 
Railroad Company has placed an order 
with the Western Electric Company for 
equipment to be used in connection with 
the introduction of dispatching 
by telephone on a part of its system. 
A switchboard is also to be furnished, 
thus giving the railroad its own tele- 
phone system. This switchboard, of the 
latter company’s No. 1,800 type, indi- 
cates forward in small 
switchboard building, as it is of the 
“elastic-unit’’ type heretofore only as- 
sociated with bookeases and filing cabi- 
to as the in- 


Pittsburg, 


train 


a great step 


nets, and may be added 
crease of business demands. 

There will be six selector stations on 
the dispatching circuit, which is to be 
approximately fifty miles in length, and 
St. Mary’s, Pa., to 
is intended to have 
located at St. 


from 
Pa. It 
dispatcher 


will extend 
Brookville, 
the 


Mary’s 


train 


Instantaneous Roentgen-Ray Photog- 
raphy. 

The sharpness of Roentgen-ray skia- 
graphs of parts of the body is often im- 
involuntary 
movements of the patient. This diffi- 
if ‘‘instantane- 
exposures 
the usual 
In order to obtain 


paired by voluntary or 


culty would not exist 
short 


for 


ous’’ or exceedingly 


could be substituted 
**time’’ 
Roentgen rays of sufficient intensity for 
exposures, the 
Roentgen tube must be excited by a sin- 


exposures. 


use in instantaneous 
gle electric wave or pulse, produced by 
In the well 
this 


a very large induction coil. 
Veifa 
accomplished by melting a fusible plug 


known apparatus result is 


in the primary cireuit by an overload 
of direct current 

The Erlangen firm of Reimger, Geb- 
bert & Schall has recently put upon the 
market an apparatus in which the single 
wave or ‘‘unipulse’’ is produced by 
means of a specially constructed inter- 
rupter. This device consists of an amal- 


gamated rod, surrounded by a 
closely fitting sheath of insulating ma- 


terial, and dipping into a vessel which 


copper 


contains mercury, covered by alcohol. 

When the the 
mercury it draws some of the latter af- 
ter it into the insulating sheath. The 
heat developed in the slender column of 
mercury by the strong current employed 
causes the column to break with explo- 
sive violence, and drives the mercury 


rod is drawn out of 
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downward with great velocity, which is 
increased by the heat of the self-induc- 
tion spark which immediately follows 
the rupture of the mercury column. The 
primary circuit is consequently broken 
with extreme suddenness, independent- 
ly of the speed with which the rod is 
raised, and a spark of corresponding in- 
tensity passes between the secondary 
terminals. A Roentgen tube excited by 
this single induced wave, or ‘‘unipulse,’’ 
emits Roentgen rays of sufficient inten- 
sity to make strong skiagraphs of thick 
parts of the body in 1/200 second.—Sci- 


entific American. 





UNIQUE TELEPHONE 


Interesting Telephone Exhibit. 
The accompanying illustration shows 
the exhibit maintained by the Moun- 


States Telegraph 


during 


tain Telephone & 
the 


The main feature of 


Company recent Denver 
Electrical Show. 
the exhibit 
switchboard, fully equipped, mounted 


platform, 


was the eighty-line lamp 


on a_ six-foot revolving 
twenty-one inches above the floor, this 
platform making but one revolution 
before it reversed. Every exhibitor in 
the show was furnished telephone serv- 
ice, and calls to the various stations 
were handled through this board, so 
that the switchboard was in active op- 


eration during the entire show. Gear- 
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ing, belting and a one-half-horsepower 
motor for driving the platform were 
mounted on its under side. The back 
of the switchboard was inclosed with 
glass, permitting all the intricate meeh. 
anism to be viewed by the public. The 
large illuminated flash sign which ex. 
tends across the back of the picture 
represents by graduated mountains the 
growth of the company since its jp. 
auguration in 1880. 

In the second booth there was a 
map nine by six feet, of the company’s 
A pyramid of desk 
‘ards, 


system in colors. 
sets, several appropriate show 





EXHIBIT 


newel 
ete., 


with telephone desk sets on 


posts, easy chairs, Navajo rugs, 


completed the exhibit, while the lights 
were shaded by the familiar blue globes 
bearing the trademark slogan, ‘‘ Local 
and Long Distance Telephone.’’ 

J. F. Greenawalt, publicity manager, 
had charge of the arrangements of the 
booth, and N. O. Pierce, plant superin- 
tendent, arranged for the installation 
of the switchboard and wiring of the 
Auditorium, the latter being done un- 
der the immediate supervision of S. F. 
Peyton. G. H. Althouse. represented 
the commercial department, and F. H. 
Yelton supervised the traffic load, 
which was handled by three operators. 
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Electric Storage Battery Convention. 

The sixth convention of the staff and 
sales department of the Electric Storage 
Battery Company was held at the Belle- 
yue-Stratford Hotel, Philadelphia, No- 
vember 6 to 10. Managers and salesmen 
from the offices in Philadelphia, New 
York, Chicago, Boston, Cleveland, St. 
Louis, Denver, Detroit, Atlanta and San 
Franciseo were in attendance. At the 

nelusion of the convention a banquet 
was held at the Radnor Hunt Club. 

a ae 
Registering Voting Machine. 
patent granted to Sidney L. Me 

Laurin covers an automatically regis- 
ing voting machine in which the 
rd of the person voting in an as- 
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[AGRAM OF CIRCUITS OF VOTING MA- 
CHINE. 


sembly is made by a jump spark which 
punctures a card in a determined posi- 
tion. It is designed primarily for bod- 
ies in which the same persons vote 
a number of times. 

The reeord device consists of any 
number of pairs of terminals arranged 
symmetrically and in such a way that a 
‘ard may be slipped between all the 
terminals of one polarity or those of 
the other. These are mounted on a 
pair of non-conducting slabs which 
have a device for always retaining a 
card in the same relative position. In 
the card reproduced here provision is 
made for nine delegates, there being 
nine circles, of which one of one set or 
the other will be punched by each mem- 
ber voting. 

In the diagram of circuits shown 
nine members are also provided for. 
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A ‘‘Yes’’ key 48, and ‘‘No’’ key 47, 
are fixed on the desk of each of the 
members. At the bottom of the draw- 
ing the battery 40, and the induction 
coil 43, are shown. The terminals be- 
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CARD FOR VOTING MACHINE. 


tween which the record ecard is to be 
inserted are the nine pair for ‘‘ Yes’’ 
votes and the nine pair for ‘‘No’’ 
votes, which are numbered 20 and 30 in 
the drawing. 

From the diagram it will be seen that 
a person wishing to vote ‘‘No’’ from 
the desk to which key 47 is fixed com- 
pletes the circuit of the upper pair of 
the extreme right hand row of con- 
tacts causing a spark to puncture the 
eard which lays between them. 


>> 


New Sign Flasher. 

To meet a demand for something 
more satisfactory and reliable, as well 
as more flexible and of larger range 
than the so-called automatic flashers 
for signs having few lamps, window 
decorations and displays of various de- 





scription, the Reynolds Electric Flash- - 


er Manufacturing Company of Chica- 
go has designed an entirely new line 
of motor-driven flashers for various re- 
quirements, low in price and embody- 
ing every feature contributing to com- 
pactness, durability and perfect elec- 





NEW SIGN FLASHER. 


trical as well as mechanical construc- 
tion. 

The worm shaft runs on roller bear- 
ings and requires riinimum power, al- 
so precluding any trouble due to lack 
of lubrication. Contact shoe and 
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switches are made of heavy brass and 
copper, heavily insulated from the 
shaft, frame and gearing. Brushes are 
of the laminated type and are adjust- 
able. Binding screws are conveniently 
located for easy and quick connec- 
tions and have up-turned lugs. 

These flashers are made in capacities 
ranging from 5 to 12 amperes per 
switch and with any number of 
switches. 





New Adjustable Fixture. 

An innovation in fixture design is 
embodied in the new ‘‘Adjustolite,’’ 
shown in the accompanying illustra- 
tion, which the Benjamin Electric Man- 
ufacturing Company, Chicago, IIl., has 
perfected and is now placing on the 
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ADJUSTOLITE AND DIAGRAM OF SLOTS. 


market. The new fixtures are designed 
for industrial lighting where it is de- 
sirable to protect the eyes against di- 
rect rays, and at the same time obtain 
a definite light distribution. 

The feature of the Adjustolite is the 
slotted cylinder which telescopes with 
the socket shell. The slot, reproduced 
separately in three of the illustrations, 
permits the reflector to be adjusted to 
accommodate the various sizes of lamps 
by simply loosening two screws which 
hold the reflector in place and sliding 
the latter to one of the three indicated 
positions of the slot. This operation 
does not affect in any way the wiring 
of either lamp or reflector. The Ad- 
justolite is made in three sizes, namely, 
7, 9 and 11 inch. The smallest is for 
lamps of from 25 to 60-watt size, for 
extensive distribution and 25 to 40-watt 
size, intensive distribution; the nine- 
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inch reflector is for 60 to 150-watt 
lamps extensive and 40 to 100 watt, in- 
tensive, and the eleven-inch for 100 to 
250 watt, extensive, and 60 to 100 watt, 
intensive. 

The Adjustolite has a deep-bowl 
enameled-steel reflector permanently 
attached to the brass cylinder. With- 
in the socket shell, which is telescoped 
by the slotted shell, is a No. 89 re- 
ceptacle with standard reflector socket. 
The reflector can be easily removed for 
cleaning. 





->-se 


Paying High for the Brand of Oil. 
The fashion in which money is wasted 
on lubricants because superintendents 
are allowed to buy ‘‘good brands’’ at 
whatever price they cost, is illustrated 
in a report by Arthur D. Little, Incor- 
ported, of Boston, Mass. In this case 
the cylinder oil for which the plant was 
paying sixty-five cents per gallon was 
a good oil, but analysis showed that it 
was no better for the purpose than oils 
which many large corporations are buy- 
ing under contract for prices as low as 
twenty-five cents per gallon. Cylinder 
oil consists of a cylinder stock to which 
has been added enough of some kind of 
fatty oil to make the mixture emulsify 
with the moisture in the steam and ad- 
here to the wet cylinder and valve sur- 
faces. A thoroughly efficient oil can be 
bought on specifications at prices less 
than half those usually charged for 
many of the branded cylinder oils. The 
saving in money to the plant for such 
a procedure is obvious enough. 


Duplex Automatic Starter and Regu- 
lator for Two Motors. 

To its line of pressure-controller speed 
regulators for use with forced-draft 
boiler systems the Cutler-Hammer Man- 
ufacturing Company of Milwaukee has 
added a new type of controller which 
regulates two motors, stops or starts 
either or both of them and maintains 
the desired pressure in the boiler with- 
in certain fixed limits. 

The panel illustrated was installed 
in connection with two motors of 3.5 
and 5 horsepower capacities, each driv- 
ing a triplex oil pump feeding oil-fired 
boilers. The oil is fed to the boilers 
under pressure of about thirty-five 
pounds per square inch. The oil fed 
varies with the demand on the boilers. 
In this particular case the small pump 
takes care of ordinary conditions and 
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both are used only when heavy load 
conditions prevail. 

The small motor is started automat- 
ically and accelerated to normal speed 
and above this if necessary. If this 
does not supply the oil needed the clap- 
per switch, at the top, closes the cir- 
euit to the large motor and this is 
brought up to the speed and varies it 
as required. When the demand on the 
boiler decreases so that the smaller mo- 
tor can again do the work, the larger 
one is cut out of the circuit. 
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be a three-story structure, measuring 50 
by 80 feet, and will have a large num- 
ber of small laboratories for different 
branches of the electrical field. One of 
the special features will be the equip- 
ment contained in the high-voltage lab. 
oratory. This department will contain 
several high-voltage transformers. The 
largest one will be rated at 250 kilo- 
volt-amperes and its secondary wil! be 
wound to deliver a maximum potential 
of 650,000 volts. 

The other departments for testing 


































TWO-MOTOR AUTOMATIC STARTER AND SPEED REGULATOR. 


This controller, therefore, eliminates 
the need for an attendant, reduces 
power consumption to a minimum and 
accomplishes the result precisely and 
infallibly ; better than by manual oper- 
ation. It responds accurately to changes 
in demand. The various types of these 
controllers now meet practically all re- 
quirements for pressure control of mo- 
tor starting and speed regulation. 

—__>--e___—_ 

New Lincoln-Brown Laboratory. 

The construction of a new electrical 
testing and research laboratory will be 
undertaken within a few weeks by E. 
S. Lineoln-R. W. Brown, Incorporated, 
at Brookline, Mass. The building is to 


and research work will contain appara- 
tus of modern design and construction. 
A number of specially equipped rooms 
will be provided for customers who wish 
to make their own investigations. These 
private laboratories will be supplied 
with hot and cold water, gas, com- 
pressed air, vacuum service and elec- 
tricity. Both direct and alternating 
currents will be available at all voltages 
and frequencies. The laboratory will 
contain twenty-one switchboards with a 
total of thirty-three panels and it will 
also contain thirty-two pieces of gen- 
erating and power-producing appara- 
tus. The switchboards will contain 
over 300 switches. 
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Current Electrical News 




















COMMISSION NEWS FROM NEW YORK 


(Special Correspondence.) 


The Public Service Commission, Second District, has author- 
ized tl \Vestern New York Electric Company to exercise fran- 
chises granted it by the village of Lakewood and to begin con- 
struction of its electric lighting plant in that village. Authoriza- 
tion ha en given to the Bolton Light, Heat & Power Company to 
issue it ymmon capital stock to the aggregate amount of $12,500 
at par d to apply the proceeds for extensions and improvements 
of its plant and distributing system. 

The Public Service Commission, Second District, has approved 
of the declaration of abandonment of a portion of the line of the 
Fishki lectric Railway Company in the village of Fishkill, be- 
ing tha tion of its route through Main Street extending from 
the w ly intersection of Church and Main Streets to the pres- 
ent easterly terminus of the railroad. The company asked that 
the li! e abandoned through Main Street from the westerly in- 
tersect of Main and Jackson Streets to the eastern terminus. 

The Public Service Commission, Second District, has received 
a complaint from Milford D. Whedon of the village of Granville, 
Washington County, directed against the New York and Vermont 
Home Telephone Company alleging that the charge of fifty cents 
per month made by said company for an extension telephone is 
exces and unjust and should be reduced to a maximum of ten 
cents month. The complaint states that the company has 
refused to permit the complainant to install an extension and 
connect it with an instrument of the company in his office and 
residence at his own expense, and that this refusal of the com- 
pany an injustice, unfair and unreasonable, and that he should 
be allowed to install such extension at his own expense without 
rent or other charge in addition to the regular charge for service. 

The Commission has decided that a charge made by the West- 
ern Union Telegraph Company to the Postal Telegraph-Cable Com- 
pany for the words constituting the originating address and date 
upon a telegram transferred by the latter to the former company 


, unreasonable and unduly discriminatory, and the West- 
The Postal 


is unju 
ern Union is required to desist from the practice. 


Teleg h Company complained to the Commission asking for an 
order restraining the Western Union from exacting a charge for 
the originating address and date of a telegram transferred from 
the Postal to the Western Union. The Western Union accepts 
transferred messages for transmission and delivery from the 
Posta! to points not reached by the Postal, and charges the Postal 


its ordinary local rate for the transmission of the message from 


the point of transmission to the point of destination plus ‘an addi- 
tiona! *harge for the name of the originating point and date. The 
nam the originating point and date usually constitute, under 


the 1 s in force for counting, four or five words. 


INTERSTATE COMMERCE COMMISSION NEWS. 
(Special Correspondence.) 
e jurisdiction of the Commission over electric roads, has, 


to a limited extent, been attacked in the complaint brought by the 
citize ns Of Somerset, Md., against the Washington Railway & Elec- 
tric Company, et al. In this instance, the complaint which was 
filed citizens of a suburb of Washington, points out the fact 
that there has been an increase in single fare rates from five cents 
to ten cents which has had the effect, it is claimed, of depressing 
the property values in the suburban divisions along the line of 
railway attacked. Three roads are interested in this matter, all 


Operaied under separate charters; claimed to be operated each as 
an entirety, and therefore that they are not interstate carriers, 
despite the fact that the crews and cars are operated without 
change over the three lines continuously and by transfer from the 
Washington line; it is claimed that the boards of directors are 


practi ‘ally the same, the stock of all three companies is held by 
ro iolding company, the Washington Railway & Electric Com- 
any 


On behalf of the railroad interests it is alleged that under the 
Act of Congress the Commission has no jurisdiction or control over 
Toads of that character, the originating line being wholly within 
the District of Columbia; that they are not engaged in interstate 
commerce; that they sell no tickets which go beyond the district 
line; that they have nothing to do with the Rockville Company 
with which they connect; that there is no interstate commerce; 
that the fact that the Washington Railway & Electric Company 
Owns the stock of the other two companies makes no difference 
whatsoever to the case; that they make neither commutation nor 
joint rates; and that, although it is one continuous service the 
Commission has neither jurisdiction or control. 





LIGHTING AND POWER. 


(Special Correspondence.) 

OSCEOLA, ARK.—This city will erect an electric light plant 
to cost about $30,000. 

BUTLER, OKLA.—Kise & 
electric light plant here. 

WINNER, S. D.—B. H. Martin, of Dallas, has applied for ah 
electric light franchise here. 

WHITE, S. D.—A franchise has been granted to E. A. Harseim 
to install-an electric light plant. C. 

CHARLES CITY, IOWA.—C. H. Walker has been granted an 
electric light franchise in this city. 

NEW SHARON, IOWA.—The Des Moines River Power Com- 
pany has an electric light franchise here. 

TIMPSON, TEX.—The Timpson electric light plant has been 
sold to George M. Bliss of Warrensburg, Mo. 

TAMA, IOWA.—The Tama & Toledo Electric Light & Street 
Car Company has been granted a franchise here. 

GALVA, IOWA.—A vote will be taken November 21 on issuing 
bonds for $8,500 for the reconstruction of an electric light plant. C. 

ANETA, N. D.—It has been voted to grant a franchise for the 
installation of an electric light plant, and work will be started at 
once. C. 

KENEDY, TEX.—The Kenedy Light & Power Company has 
just finished the installation of an electric light and power plant 
here. D. 

PONCA CITY, OKLA.—Bonds to the sum of $30,000 have bee 
voted to cover the cost of erection of an electric light and power 
plant. 

BEAVER CITY, NEB.—A stock company is being formed to 
install an electric light system and work will be commenced on the 
plant. C. 

VIRGINIA, MINN.—This city will vote November 21 on ac- 
quiring the plant of ‘the Virginia Electric Light, Power & Water 
Company. 

CROWN POINT, IND.—Among the improvements planned in 
this city is included a system of electrolier lights around the pub- 
lic square. A. 

MILTON, WIS.—The Milton Water, Light & Power Company 
has been incorporated to furnish the village with electric light 
and power. C. 

MANCHESTER, IOWA.—E. W. Hoag’s electric light and power 
plant was totally destroyed by fire on October 28. The loss was 
about $10,000. 

CALDWELL, TEX.—Messrs. Womack and Nelms are install- 
ing a new dynamo and other machinery in their electric light and 
power plant here. D. 

FOREST CITY, IOWA.—If granted an extension of its fran- 
chise the electric light company will expend $10,000 in improve- 
ments on its plant. C. 

CLEVELAND, O.—The proposal to bond the city for $2,000,000 
to erect a large municipal power and lighting plant was carried 
at the recent election. 

COLUMBUS, IND.—The City Council has made an appropria- 
tion of $1,000 to be added to the light fund for the installation of 
a cluster light system. Ss. 

ALBANY, ORE.—The Silver King Mining Company plans for 
the erection of an electric smelting plant at its property in the 
Elkhorn mining district. A. 

MILWAUKEE, WIS.—Recommendations have been made by 
the Street Lights Committee that machinery be purchased for the 
new municipal lighting plant. 

PAXTON, ILL.—The Consumers’ Electric Company has been 
incorporated with a capital of $50,000 by H. A. Stevens, C. E. 
Bengston and C. A. Nordgren. 

KANSAS CITY, KAN.—The city has begun construction of its 
electric light plant at Quindaro station. The new plant will be ready 
to operate by November, 1912. 

RIDDLE, ORE.—The Riddle Development League plans for 
the erection of an electric power plant in the Umpqua Valley, with 
a distributing system to adjacent towns. 

SAN FRANCISCO, CAL.—The Sierra & San Francisco Power 
Company is carrying on an active campaign for lighting and power 
contracts in Modesto, Stockton and Tracy and has recently in- 
vaded Berkeley and Oakland. 


Mason are about to establish an 
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FINLEY, N. D.—The Finley Light & Power Company has been 
incorporated with a capital of $5,000 by George A. Monteith, E. H. 
Gilbertson and E. G. Zuamme, all of Finley. 

CENTRAL CITY, IOWA.—The Wapsipinicon Power Company, 
with a capital stock of $30,000, has been incorporated by Fred J. 
Cross, Andrew Kasper and Oscar R. Barber. 

VALE, ORE.—The City Council has invited the Oregon-Idaho 
Light & Power Company to install an electric lighting service at 
Vale. Present rates are considered excessive. A. 

OSKALOOSA, IOWA.—The Des Moines River Power Company 
has purchased the Oskaloosa Traction & Light Company and the 
Oskaloosa & Buxton Electric Railway Company. 

REVELSTOKE, B. C.—The Canadian Pacific Railway has se- 
cured the right to develop a hydroelectric power on the Adams 
River. About 100,000 horsepower will be generated. C. 

HAMLIN, TEX.—The Hamlin Electric Light, Heat & Power 
Company has been incorporated with a capital of $10,000 by W. W. 
Johnson, W. S. Whaley, H. A. Knight and others. 

BOISE, IDAHO.—Articles of incorporation have been filed for 
the Long Valley Light & Power Company, which was organized to 
furnish electric power to six cities in west-central Idaho. 

PROSPECT, ORE.—The Siskiyou Light & Power Company has 
completed its new transmission line from the Gold Bay dam, to its 
new power plant at Prospect, a distance of thirty-eight miles. 

DEVILS LAKE, N. D.—Bonds to the amount of $33,000 have 
been voted for the establishment of a municipal lighting plant. 
This will compete with the private plant operating at present. 

HUNTINGTON PARK, CAL.—A special election will be held 
on November 28 for the purpose of voting bonds for the installa- 
tion of a municipal electric lighting plant, and waterworks sys- 
tem. A. 

SUGAR CITY, COLO.—The Hendrie & Bolthoff Manufacturing 
Company which owns the electric plant here announces that on 
January 1 day service will be started. New equipment has been 
ordered. 

LINTON, IND.—The City Council has voted to install cluster 
lights on every street. There will be six to a block in the busi- 
ness district. The current will be supplied free from the munici- 
pal plant. Ss. 

VAN HORN, IOWA.—Bonds to the amount of $10,000 have 
been voted and a municipal electric plant is to be built. The city 
has been without electric light since the plant was destroyed early 
last spring. 

CHICOPEE, MASS.—The Board of Aldermen has passed an 
appropriation of $96,000 to be used in expanding and renewing the 
municipal lighting and power plant. The plant will then be worth 
about $200,000. 

BARSTOW, CAL.—The Arrowhead Reservoir & Power Com- 
pany has acquired a power site on the Mohave River from the 
Westwater Power Company, and plans for the erection of a hydro- 

‘electric power plant. 

SHERIDAN, IND.—The Sheridan Water, Light & Heat Com- 
pany has been incorporated with a capital stock of $100,000. J. L. 
Vickery, Perley Weaver, John A. Branson, J. G. Atrim and Fred 
Beaucamp are directors. Ss. 

MADERA, CAL.—The Madera Canal & Irrigation Company 
plans for the erection of an electric power plant in the San Joaquin 
Valley, to supply power for pumping and irrigation work. I. Tell- 
man of Fresno is engineer. A. 

CHISHOLM, MINN.—A. McMillan, of Chicago, is planning the 
development, early next spring, of a water power on the Sturgeon 
River, twenty miles north of Chisholm. The plant will furnish 
the mines with electric power. Cc. 

OAKES, N. D.—It is expected that an electric lighting plant 
will be installed and in operation by Christmas. The franchise 
will be held by F. L. Kempf, of Neville, N. D., who will furnish the 
money necessary for the enterprise. 

KETCHIKAN, ALASKA.—The smelting plant at Hedley, in 
this district, has been acquired by the Granby (B. C.) Smelting 
Company. The new owners plan for the erection of a hydroelec- 
tric power plant for the operation of the property. A. 


CASTLEROCK, WASH.—J. W. Selden, and the Tacoma In- 
vestment Company have been granted a fifty-year electric light 
and power franchise at Castlerock. The Board of Trustees has 
awarded the grantees a five-year contract to light the city. A.- 


PORTLAND, ORE.—The Mount Hood Railway & Power Com- 
pany has commenced the erection of a number of high-tension sub- 
stations to connect with its new power plant at Bull Run, and to 
serve its interurban system. C. B. Smith is general manager. A. 


PETERSBURG, IND.—The Evansville Gas & Electric Light 
Company is bidding against the Petersburg Electric Light Company 
for a ten-year franchise to be awarded next January. The Evans- 
ville company has agreed to furnish free electric lights to the 
City. 

LIBBY, MONT.—The Milwaukee Power Company, in which J. 
H. Ehlers, of Spokane, is interested, will commence the immediate 
construction of a power plant at the Yakt Falls, eighteen miles 
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northeast of here. 
$10,000. 


GALVESTON, TEX.—The Brush Electric Light & Power (om. 
pany of this city has been sold to the Newman interests of New 
Orleans for a consideration of between $750,000 and $800,000. The 
Brush Company was incorporated in 1881, with capital stocx of 
$250,000. 

SALOM, IDAHO.—Articles of incorporation have been fileg by 
the Lemhi Power Company which will operate in Lemhi County 
The capital of the company is $76,000, and the officers are ¢, |, 
Mac Kenzie, president; Edward Riggs, vice-president; Ralph Irwin, 
secretary. . 


PORTERVILLE, CAL.—The Mount Whitney Power Company 
has commenced the erection of an ornamental steel pole line 
through the Zante and Sunnyside districts. The poles wil] hp 
placed inside the property line to prevent interference with the 
shade trees. _- 

PARIS, KY.—The City Council of Millersburg, this county, has 
closed a contract for a complete electric light equipment. The 
plant and dynamos will be operated by a fifty-horsepower engine. 
The contract calls for the installation of the plant in sixty days 
Work has already begun. 

MOUNT PLEASANT, MICH.—The Chippewa River Power 
Company recently purchased the plant of the Harris Electric Com. 
pany of this city. The price paid was understood to be about 
$25,000. It is the intention of the purchasing company to make 
extensive improvements. 

EUREKA, CAL.—It is announced that the Western States Gas 
& Electric Company has acquired the electric power plant of the 
Minor Mill & Lumber Company, which supplies the town of Blue 
Lake and vicinity. H. L. Jackson is manager of the Western 
States Gas & Electric Company. A. 

TRINIDAD, COLO.—The Trinidad Electric Transmission, Rail. 
way & Gas Company is making a survey between Rugby and Wal- 
senburg. with the intention of supplying power to the coal mines 
in the Walsenburg district. The electric company has just com- 
pleted a plant at Aguilar, which furnishes power to the mines in 
that district. 

IXTLAN, MEX.—The Navidad Mining Company has made ap 
plication to the Department of Fomento of the Federal Govern- 
ment for a concession to install a hydroelectric plant upon the 
Navidad River near here. The company will construct a dam 
across the river and will build a power-transmission line from the 
plant to the mines. 

PRAIRIE CITY, IOWA.—The Colfax Electric Light & Power 
Company was recently granted a franchise to operate an electric 
light and powerhouse in the city for a period of twenty-five years. 
Work is to begin on the local plant immediately, and Prairie City 
will have electric lights before January 1. Power will be trans- 
mitted from Colfax. 

WHITE, S. D.—The Town Council has agreed to grant a fran- 
chise to E. A. Harseim, a local capitalist, to establish and operate 
an electric light system here. The franchise will. be for twenty 
years, the town reserving the right to purchase the plant if it wishes 
at an appraised valuation at the expiration of five years and each 
two years thereafter. The system will be installed at once 


BIRMINGHAM, ALA.—The Tidewater Company wil! soon begin 
to erect a power plant for the generation of electric power with 
which to operate the street cars on the new street car line, now 
fast nearing completion. The powerhouse to supply the new line 
with current will be erected on the unit system, the first unit being 
sufficient to meet the present demands, while other units will be 
added as the business grows. 


PLATTSVILLE, WIS.—A franchise has been granted to the 
Interstate Light & Power Company to operate a plant in the 
town of Shullsburg. The company will extend its lines very 
shortly from the Hazel Green substation to Shullsburg, where the 
load will consist of commercial and residence lighting besides 
some of the current used for power, the city having decided to 
run the water-works pump by electricity. 

GOLDENDALE, WASH.—The Pacific Light & Power Company 
has completed a five-mile extension of its line, and the town of 
Centerville is now supplied with electric lights. Since the purchase 
of the local plant last May, about $10,000 has been expended in im- 
provements, which included the installation of a new generator 
at the power house of the Little Klickitat River, ten miles west of 
Goldendale. A reduction of fifteen per cent has been made in rates 
and the business of the company has increased forty-five per cent 
since the property changed hands. 


FT. WAYNE, IND.—The Kehoe Light & Power Company, capi 
talized at $100,000, was organized in this city to supply electric cur 
rent for lighting and power purposes to a score or more of northern 
Indiana towns. Contracts have been obtained by the new com: 
pany with the Ft. Wayne & Northern Indiana Traction Company, 
under which current will be supplied from the wires of the com 
pany to the Kehoe concern at any point between this city and La 
fayette, and also on the Bluffton division, where the traction com- 
pany is not selling commercial light. Thomas J. Kehoe, of Toledo, 
is president of the new company. 


It will develop 3,400 horsepower and wil Cost 
C. 
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ELECTRIC RAILWAYS. 
(Special Correspondcnce.) 


WASECA, MINN.—It is proposed to construct an electric rail- 
Faribault to connect with the Dan Patch line. C. 


way to 

STOCKTON, CAL.—Negotiations have been made, which it is 
understood will result in an extension of the Stockton Electric 
Street Car Company’s lines to Fair Oaks. 

GARY, IND.—The capital stock of the Gary & Southern Trac- 
tion Company has been increased from $10,000 to $300,000. Of this 
amount $150,000 is preferred stock and $150,000 common stock. S. 


PASADENA, CAL.—The Pacific Electric Railway Company is 
« to begin work at once on the extension of the Washington 


repa - 
Street line, and hopes to have cars running by the first of the year. 

112 ALDSBURG, CAL.—A bond issue has been negotiated with 
eastern capitalists to finance the building and equipment of the 
extens of the Petaluma & Santa Rosa Electric Railroad to 
Healdsburg. 


VANCOUVER, WASH.—The Washington Trunk Railway Com- 
; been incorporated to build an electric railway line from 
Van er to North Yakima and Ellensburg. E. E. Waite of this 
city e incorporator. C. 
FERGUS FALLS, MINN.—A franchise for the proposed street 
was returned to the council with a recommendation that 
be inserted giving the city the right to buy the railway 
if desired. S 


pany 


rail\ 
a ci 
at t nd of the ten years, 2 
& Light 


\RERDEEN, WASH.—The Grays Harbor Railway 
Comp plans for the construction of an electric railway from 
Cost olis to a point on Willapa Harbor. A line is also planned 
to Puget Sound. Extensions to the system will be made at Aber- 
deen and Hoquiam. A. 

VERA CRUZ, MEX.—It is reported that the electric street rail- 
way system here, which was constructed and owned by Lord Cow- 
dray, better known as Sir Weetman Pearson, and associates, has 
been sold to American interests, and that new lines will be built 
and extensive improvements made to the property. D. 

SAN FRANCISCO, CAL.—The San Francisco, Vallejo & Napa 
Valley Electric Railway, operating from Benicia to St. Helena, 
about thirty miles, has been acquired at public auction by the 
Bondholders Reorganization Committee, composed of stockholders 
of the road, for a consideration of $700,000. The road will be re- 
organized, and operated by the present owners. A. 


COLUSA, CAL.—It is now understood that the electric railroad 
from Yuba City to Meridian will be built in the near future. Super- 
visor Campbell and Robert Hunt, of Colusa, who are soliciting sub- 
scriptions to the bonds of the proposed Yuba City-Colusa Railroad, 
report better success than they had at first. This road is to be built 
from a point on the Sacramento River opposite Meridian through 
Colusa County. 

EUGENE, ORE.—The Eugene Belt Line & Interurban Rail- 


way Company has been incorporated by P. C. Lavey, J. H. Tingle 
and C. H. Lavey, with a capital of $250,000. The company will 
build an electric railway from Eugene, to Junction City, to Coburg, 
to Springfield, and thence back to Eugene, a total distance of 
about eighty miles. A. 
MOSINEE, WIS.—The Wausau Street Railway Company, the 
Rothschild paper mill and the Mosinee paper mill have made an 
agreement to install a power line which will connect the three 


plants, in order that one may furnish power for the other two 





plants in case an accident stops one or more of the plants. Dur- 
Ing the recent flood two of the power plants of the companies that 
have entered the agreement were put out of commission. M. 
SACRAMENTO, CAL.—The Sacramento Electric, Gas & Rail- 
way Company has been granted a franchise to extend its lines in 
the city limits on K Street, T Street, E Street ,and Third Street. 
The grant provides for the use of the grooved rail, in place of the 


T-section, and for the erection of ornamental iron poles. The city 
has the right to purchase at such time as it may see fit: a tax 
of two per cent of gross receipts is to be paid annually after the 
first five years. 


INDIANAPOLIS, IND.—On petition of creditors the Circuit 
Court has appointed U. Z. Wiley receiver for the Circuit Terminal 
Railway Company. This company was organized four years ago to 
build a traction line encircling Indianapolis at an average distance 
ol 'wenty-five miles and connecting seven county seat towns. The 


assets of the company consists of rights of way and franchises 
through seven contiguous counties. A portion of the surveys have 
been made and the scheme seems quite feasible. The receiver will 
endeavor to effect a reorganization and build the road. , 
LANCASTER, WIS.—Thomas McDonald, of this city, is pro- 
mMoting an electric railway proposition in Grant County. It is pro- 
posed to build a standard belt line of electric railways from here 
through the towns of South Lancaster, Beetown, Glen Haven, 
Bloomington, Patch Grove, Mount Hope, Mount Ida, Fennimore, 
North Lancaster and returning here. From here a main line is to 
be built through LaFayette County connecting with the Chicago 


Great Western at Warren, Ill. The electric power is to be sup- 
plied from two power dams on Lower Grant River, one on Platte 
and one on Apple River, with a large auxiliary steam plant here: 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


DEERFIELD, WIS.—Clarence Jordalen has secured control of 
the telephone system and will extend the line to Madison. Cc. 

GREAT FALLS, MONT.—The Mountain States Telephone & 
Telegraph Company is planning extensive improvements. C. 

ALBANY, ORE.—The Pacific States Telephone & Telegraph 
Company has applied for a franchise in Harrisburg, Ore. 

DRAPER, WIS.—The Rice Lake & Northeastern Telephone Com- 
pany is extending its line to Kennedy, Kaiser and Park Falls. C. 

STETTLER, ALTA.—The Prairie Center Farmers’ Telephone 
Company has been organized to cover about eighty miles of terri- 
tory. C. 

STANFIELD, ORE.—C. P. Bowman has been granted a twenty- 
five-year franchise for a telephone exchange and long-distance lines 
for this town. 

PLAINS, MONT.—The Mountain States Telephone & Tele- 
graph Company is putting in the local exchange here and connect- 
ing private phones. Cc 

MADERA, CAL.—The Pacific Telephone & Telegraph Com- 
pany is to put in a conduit system on the avenues of this town 
and all poles are to be removed. 

MUSCATINE, IOWA.—The work on the construction of the 
annex to the telephone building of the Bell Telephone Company, 
on Sycamore street, has been started. C. 

GREAT FALLS, MONT.—Work has been started on the con- 
struction of a telephone line between the dam and the canyon. 
Warren Conners is engineer in charge. C. 

TEKO, WASH.—The Pacific States Telephone & Telegraph Com- 
pany is to make extensions and improvements to its system in this 
town and has applied for a twenty-five-vear franchise. 

APPLETON, WIS.—The $25,000 equipment for the new dis- 
trict headquarters building of the Wisconsin Telephone Company, 
at Superior and Washington Streets, is being installed. , 

RED BLUFF, CAL.—The Tehama County Telephone Company 
will soon commence the construction of lines to Tehama, Proberta 
and Corning, connecting such places with its exchange at Red 
Bluff. A. 

VICTORIA, B. C.—The British Columbia Telephone Company 
contemplates the installation of a submarine cable line from Vic- 
toria to Bellingham, Wash., via San Juan, Shaw and Rosario 
Straits. A. 

WALLACE, IND.—The Wallace Co-operative Telephone Com- 
pany has been incorporated with a capital stock of $3,000 by But- 
ler Myers, W. E. Spragg, R. L. Hopkins, A. B. Grimes and John 
Hallett. 

ESCONDIDO, CAL.—W. W.. Culbertson is the new local man- 
ager of the Pacific Telephone & Telegraph Company’s interests for 
this section. This company is preparing to erect a $25,000 office 
building here. 

DIXON, MONT.—The Flathead Independent Telephone Com- 
pany will build a line at once. Poles and wires have been dis- 
tributed in several sections. Lines will be built to Ronen, Ravalli, 
Missoula and other points. C. 

SAN DIEGO, CAL.—The Home Telephone Company has com- 
menced the construction of three new trunk lines between San 
Diego and El Cajon, and four new lines between San Diego and 
La Mesa Other improvements in the system will be made. The 
work is estimated to cost $5,000. A. 

ROSCOE, TEX.—Since the recent sale of the local exchange 
of the Western Telephone Company to the Southwestern Telegraph 
& Telephone Company extensive inprovements have been inaugur- 
ated. The long-distance lines leading out of Roscoe are also 
being extended to Sweetwater and Lubbock. D. 

SONORA, CAL.—C. E. Blanchard, representing the La Grange, 
Blanchard and Coulterville Short Route Telephone Company, has 
proposed to the residents of Groveland, to build a line from that 
town and the surrounding country to Sonora and connect with 
the line from Scofield’s to Hughes’ Station. 

WACO, TEX.—One of the most important developments in the 
independent telephone field of Texas has just taken place here by 
the merging of the holdings of the Home Telephone Company and 
the Brazos Valley Telephone Company. The consolidated lines 
will be operated under the name of the Brazos Valley Telegraph 
& Telephone Company, with headquarters here. The latter has 
filed here a blanket mortgage upon its property in the sum of 
$1,000,000, executed to the Union Trust Company of St. Louis as 
trustee. The long distance lines of the company cover a large part 
of central Texas and it operates exchanges in many of the towns 
in McLennan, Hill, Coryell, Bosque, Bell and Falls Counties. The 
company is arranging to issue $1,000,000 of bonds, the proceeds of 
which will be used to make extensions and improvements to the 
property. One of the most important of the proposed extensions 
Is the long-distance line that will be constructe. rrom Waco to 
Dallas and Fort Worth. The officers of the merged company are 
Edward Rotan, president; M. H. Lane, secretary; J. B. Earl, super- 
intendent and manager. D. 
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ELECTRICAL SECURITIES. 

Directors of the Westinghouse Electric & Manufacturing Com- 
pany have appointed a committee composed of five board mem- 
bers to select a chairman to succeed the late Robert Mather. The 
selection will be reported to the Board and acted upon formally 
by that body. 

At the annual meeting of the Manhattan Railway Company 
William A. Day, president of the Equitable Life Assurance Society, 
was elected a director to succeed Paul Morton, deceased. Other 
directors were re-elected. Officers and the executive committee of 
the company were in turn re-elected. 

An officer of the Kings County Electric Light, Heat & Power 
Company said after the directors’ meeting: “October has shown 
the largest gains of any month in 1911 over the corresponding 
month of a year ago. The gain in volume of business and gross 
revenue has approximated sixteen per cent. Expenses have not 
yet been compiled and the full monthly statement will be given out 
November 20.” 

White, Weld & Company, and Montgomery, Clothier & Tyler 
are offering at 100'4 and interest, to yield about six per cent, the 
unsold balance of $7,500,000 Standard Gas & Electric Company con- 
vertible sinking fund bonds, dated December 1, 1911, and due De- 
cember 1, 1926, convertible into preferred stock of the company 
paying six per cent dividends at the rate of $110 bonds for $100 
stock. 

It is understood that the Milwaukee Electric Railway & Light 
Company has formulated plans for the execution of a new mort- 
gage with an issue of $90,000,000 bonds. Part of these bonds are 
to be reserved to retire underlying bonds as they become due and 
the proceeds from the balance are to be used in part payment for 
improvements recently made and to be made in the future. This 
authorized issue of bonds has no relation to any company other than 
the Milwaukee Electric Railway & Light Company, and it is offi- 
cially stated that it is not the intention to effect the consolidation 
of the Milwaukee Electric Railway & Light Company with the 
other Wisconsin properties in which the North American Company 
is interested 
DIVIDENDS. 


Citizens’ Traction Company semi-annual dividend of $1.50 a 
share, payable November 16. 

Colorado Edison Company; quarterly dividend of one and one- 
quarter per cent, payable November 15. 

Kings County Light, Heat & Power Company; regular quarterly 
dividend of two per cent, payable December 1, to stock of record 
November 20. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEKS. 
NEW YORK. 

Nov. 1 Nov. 6 
Allis-Chalmers ymmon ; , a ae 7 
Allis-Chalmers preferred ‘ - 12 10% 
Amalgamated Copper . ee ‘ -- 59% 55 
American Tel. & Cable PT *74 
American Tel. & Tel 140% 136 
Brooklyn Rapid Transit 78 761 
General Electri« anes Cea e --153% 151 
Interborough-Metropolitan common 14% 15 
Interborough-Metropolitan preferred 14% 45 
Kings County Electric.. ’ 129 129 
Mackay Companies (Postal Telegraph & Cables) common 84 85 
Mackay Companies (Postal Telegraph & Cables) preferred 73 72% 
Manhattan Elevated : 135 135% 
New York & New Jersey Telephone 103 103 
Pacific Tel. & Tel , ‘ 48 47s 
U. S. Steel common oe . 6356 09 3% 
U. S. Steel preferred ..109% 108% 
Western Union eeeesce - 78% 78% 
Westinghouse common -- 65% 64% 
Westinghouse preferred .114 *111 

BOSTON 

Nov. 13. Nov. 6. 
American Tel. & Tel caveuntonecnee 136% 
Edison Ele« Ililuminating............ eee eceneuer 288 287 
General Electric oe er 153% 151 
Massachusetts Electric common. 21% 21% 
Massachusetts Electric preferred.. - a6teves cocnve GD 94 
New England Telephone........... ad hbenekneueseneae 144 
ee ee, ee ee, , . con ebewseeeeeehesenseunees .-- 827% 27% 
Western Tel. & Tel. preferred. ..*106% 106% 

PHILADELPHIA. 

Nov. 13. Nov. 6 
American Railways Tae hee nook ee 44 
Electric Company of America.........cccceeeeeeeeeeees -- 11% 11% 
Electric Storage Battery common... . 58% 52% 
Electric Storage Battery preferred «+e. 53% 52% 
WitinGattn TOCETIS  cccsccscccccccccccccccsccccossesscooses 16% 16% 
Philadelphia Rapid Transit. 23% 23 
Pe  .ocencescetbéseeséccéctexriesecssoeevounts 84% 85 
Union Traction MTTITTITI TTT 52% 51 

CHICAGO 

Nov. 13. Nov. 6 
Chicago Elevated common je kGGotremins deeddinansdbesiesene ae 27 
Chicago Blevated preferred. .......ccccccccccccssccscccccccece 93 90% 
Chicago Railways, Series 1...........-. pevecesowsesceuceres 95 95 
Chicago Railways, Series 2......cccsccccccsscccccscccseseces 33 31% 
Chicago Subway sedbnivdcubeedlen shucenseuaesenendenwel Ly % 
Clee TORRONE oc cccccccccccccosecceccsececesecenccoecses 122% 121 
Coommmmomweebeh WAM ooo ccccccs ccccccccsccccssseccccseses 132 132% 
National CaFbOl COUMBTIOM. 2c ccccccccccccccccccscecesccccceees 104 101% 
National Carbon preferred... .....005 sccccscccccccsesscveces 118 117 
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PERSONAL MENTION. 


FRANK S. TUCKER, president of Tucker & Laxton, Charlotte 
N. C., has become associated with the Westinghouse Electric @ 
Manufacturing Company. 

WILLIAM H. BAKER has been elected secretary of the West- 
ern Union Telegraph Company. Mr. Baker is also secretary of the 
American District Telegraph Company. 

GEORGE B. COLEMAN, formerly special power agent for the 
Rockford Electric Company, Rockford, Ill., has become associated 
with H. M. Byllesby & Company, Chicago, in the new-businegs de. 
partment. 

MARIE SKLODOWSKA CURIE has been awarded the Nobel 
prize for chemistry in connection with her work at the University 
of Paris. In 1903 she shared with her husband, Prof. Pierre Curie, 
one-half of the Nobel prize for physics, the other half being 
awarded to Becquerel. 

H. THURSTON OWENS, consulting engineer, of New York 
City, has been invited to lecture before the Empire State Gas and 
Electric Association, on November 22, at Syracuse, N. Y. Mr 
Owens will describe the various public lighting installations of 
note in this country and Europe, illustrating them by stereopticon 
views. 

GEORGE A. McKINLOCK, president of the Central Electric 
Company, Chicago, with Mrs. McKinlock, is visiting in the east, 
and enjoyed the privilege of witnessing the triumph of their son 


Alexander in his captaincy of the foot-ball team of St. Marks 
School against the Groton School team. Captain Alexander McKip- 
lock’s team won by a score of five to nothing. 

HENRY L. DOHERTY spoke at the three-hundred and fifth 


meeting of the New York Electrical Society, held November 16, at 
the Engineering Societies Building, New York City, on the sub- 
ject, “Electrical Investments for Electrical Workers.” Mr. Doherty 
brought out some striking factS, interesting even to those thor. 
oughly familiar with the subject of electrical financing. 


K. H. HANSEN has been appointed chief electrical engineer 
and superintendent of distribution of the Union Electric Light & 
Power Company of St. Louis, Mo. He succeeds S. B. Way, who 
resigned to become manager of the Milwaukee Electric Railway 
& Light Company. Mr. Hansen was Mr. Way’s assistant, and has 
been in the electric light business in St. Louis for ten years. 

MANFRED A. PAKAS, sales manager of the lamp standard 
department, Flour City Ornamental Iron Works, Minneapolis, Minn, 
passed through Chicago last week on his way east. Mr. Pakas 
stated that business in his line has greatly improved and there 
seems to be a constantly increasing demand for his company’s 
product. He is receiving congratulations from friends for recently 
securing contracts for lamp standards in a number of western 
cities in spite of keen competition. 

SHERMAN R. HALL, vice-president of the Missouri & Kansas 
Telephone Company, Kansas City, Mo., has resigned his position 
to go into the stock and bond brokerage business in Portland, 
Oregon. Upon the completion of the electrical engineering course 
at Yale in 1895 Mr. Hall entered the employ of the American Tele 
graph & Telephone Company and has continued in the employ of 
this company for sixteen years. A year and a half ago he was 
elected vice-president of the Missouri & Kansas Compan) 


L. D. MATHES, general manager of the Union Electric Com- 
pany, has resigned to accept the position of general manager of the 
Montgomery Traction Company and the Citizens’ Light & Power 
Company, of Montgomery, Ala. He went to Dubuque in 1903 from 
Trenton, N. J., where he was general manager of the Trenton & 
New Brunswick Traction Company. At Dubuque he succeeded F. 
L. Dames, now president of the Electric Bond & Share Company. 
Mr. Mathes has made an enviable record in his efficient manage 
ment of the Dubuque property and has won a high place in the 
civic affairs of that city. 

STEFAN VON FODOR, better known perhaps under the French 
form of his name, Etienne de Fodor, was entertained at a banquet 
held at Budapest, to celebrate the thirtieth anniversary of his con- 
nection with electrotechnics. Herr Fodor attended the Paris ©xhibi- 
tion of 1881 as confidant and representative of Edison to introduce 
the incandescent lamp, and he has since been active in promoting the 
interests of electric lighting and of applied electricity in ceneral 
by his practical work and by his pen. He was born at Pressburg, 
the ancient capital of Hungary, in 1856, and is now genera! man- 
ager of the Budapest Electricity Works. 


FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular Trade Reports issued by the Bureal 
of Manufactures, Washington, D. C. In applying to the Bureau for 
information mention file number.) 

NO. 7563. ELECTRICAL APPARATUS IN ARGENTINA.—The 
American consulate general at London reports that a recent issue 
of a British publication states there is a good demand in Argentina 
for all kinds of electrical apparatus connected with lighting, heat: 
ing, locomotion, telegraphy, telephony, and motive power, particu- 
larly for dynamos working at 110 and 65 volts. There are also 
good openings for continuous-current motors and electric fans. 
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LIGHT, HEAT, AND POWER FIXTURES AND 


spPLIANCES —A report from an American consulate states that 
a lectric company has recently been formed in his district, with 
pt erican electrical engineer and successful business man as 
the managing director. This company intends furnishing heat, 


| power to the entire district, which places it in the market 


—s ‘for machinery, piping, hard drawn wire (copper), and 
high-t nsion insulators, but also for all kinds of light, heat, and 
powel fixtures and appliances. The managing director will be 
jeased to receive catalogues along the lines mentioned, with prices 
4 o. b. San Francisco, Cal., several orders having been placed 
alrea from catalogues on file in the consulate in question. All 
the imports for the construction, completion, and maintenance of 
this have been and will continue to be ordered from the 
Unite tes. Further details of the report can be obtained from 
the u of Manufactures. 
PROPOSALS. 

POWER PLANT.—The State Board of Control, Olympia, has 
ext the time of opening bids for the erection of, and ma- 
chi or, the new power plant at the Northern Hospital for the 
Ins rom November 6 to November 30. Plans and specifications 
at fice of Saunders & Lawton, architects, Alaska — 
Sea . 


WIRING.—The Supervising Architect, Washington, D. C., will 

sealed bids for installing electric conduits, wiring and 

» fixtures in the Post Office Buildings indicated below, bids 
ek m the dates given: 

Bids Close. 


a O1 ETT eT Terr Terr Tre TT TTT Terr TT tT tt December 7 
‘ Wes... cite tab acadueeconeeeanereeneur December 20 
Mi: F n° lO AES GATE RANA STOLE REEL EEE OEE, REA! December 27 


wings and specifications may be obtained from the Super- 
\rchitect, or from the custodian of site of the buildings. 


INDUSTRIAL ITEMS. 

HE TERRY STEAM TURBINE COMPANY has received a 
number of foreign orders recently. Among this is one for three 
turbine-driven blowers for Chinese cruisers and another for a fif- 
teen-kilowatt turbo-generator set for Russia. 

rHE BLANCHARD MACHINE COMPANY, Cambridge, Maas., 
has sold a seventy-horsepower Blanchard oil engine to the F. S. 
Payne Company, North Cambridge, Mass. This engine will be used 
for power and lighting purposes at this company’s new elevator 


rHE NATIONAL CARBON COMPANY, Cleveland, O., has pre- 
pa‘ed a booklet explaining the best methods of brush testing and 
de ibing its own method of inspecting and testing. Several illus- 
ms of apparatus used in connection with the work have been 
reproduced. 

rHE HARRISON ELECTRIC MANUFACTURING COMPANY, 
Br lyn, N. ¥., has been awarded the contract for transmission- 
line fittings to be supplied to the Appalachian Power Company, 
Richmond, Va. This contract covered the material required for 
tl icinity around Pulaski and Radford, Va. 

rHE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., de- 
its belted alternating-current generators in Bulletin No. 
1075. An interesting description of the method of constructing the 
wound field coils is given, with the reason why these 
The publication is fully illus- 


scribes 


edzewise 
are employed on large machines, 
ted. 

MESSRS. RICHARDSONS, of Billiter Square Buildings, Lon- 
do E. C. announce that they have been appointed London 
representatives of Tait & Company, Kobe, Japan, which is open- 
ing an engineering department. Firms desiring to find a market 
for their goods in Japan should send catalogs in duplicate to Rich- 

isons’ Export Department. 

THE DELTA-STAR ELECTRIC COMPANY, Chicago, has 

pped the first carload of mill-type Pittsburgh transformers to 
be used in the new transmission system of the Wausau Street Rail- 

Company, Wausau, Wis. These transformers are of 300-kilo- 

itt capacity, with primaries of 440-2,200 volts and secondaries of 
22,000 volts. Knox, Heskett & Company, Chicago, are the consulting 
engineers. 

THE NATIONAL METAL MOLDING COMPANY, Pittsburgh, 
Pa., advertises its two-piece metal molding as the “short cut to 
satisfaction,” in a recent bulletin. In this molding the capping 
snaps over the base making an exceptionally strong unit, and one 
very easily installed. The company has mailed a large wall — 
an¢ 


showing a number of National metal molding specialties, 
giving prices and other data. 
THE BEST MANUFACTURING COMPANY, Pittsburgh, Pa., 


has appointed Charles E. Hague as Philadelphia representative 
with headquarters at 1510 Land Title Building. He is to have 
charge of Eastern Pennsylvania, Baltimore and Washington ter- 
ritory. C. L, Stickney & Company has been appointed its repre- 
sentative in the states of Washington and Oregon, with headquar- 
ters at 108 White Building, Seattle, Washington. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
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St. Louis, Mo., takes up the subject of the furnace blower in the 
November number of the Emerson Monthly. These blowers are of 
eSpecial value during those winter storms which overtax the capac- 
ity of the hot-air furnace that is ample for ordinary conditions. Ad- 
vertising matter will be sent to dealers desiring it. The issue also 
contains a description of the improved Printograph. 


KENFIELD-LEACH COMPANY, Chicago, Ill., has equipped 
one of the most complete catalog and publication plants in the 
West at 445-447 Plymouth. Court. The company handles a large 
number of technical publications and the special printing of elec- 
trical and other corporations. The new plant is electrically driven 
throughout, and a system of general illumination is employed in 
offices and work rooms. Bryan-Marsh drawn-wire Mazda lamps 
and Holophane steel reflectors are used exclusively. 

THE WALKER ELECTRIC COMPANY, Pittsburgh, Pa., de- 
scribes its remote-control motor-operated rheostat mechanism in a 
recent bulletin. The motor-operated mechanism made by the com- 
pany can be readily applied to the ordinary field rheostat, as the 
working parts are entirely independent of the rheostat contacts or 
resistance. In addition to the mechanism at the rheostat is a 
drum-type control switch and an indicating lamp which are mounted 
on the switchboard. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has supplied machinery to a number of plants which are installing 
electric drive in place of the old belt drive. One of these, the 
Robert N. Basset Company, of Shelton, Conn., is equipping its fac- 
tory with individual motor drive, and has ordered three three- 
phase generators, forty-eight induction motors, thirty-one direct- 
current motors with necessary switchboards, etc. Another, the 
Stark Paper Company, of Grand Rapids, Minn., has ordered eight 
induction motors aggregating 725 horsepower. 

THE FLOUR CITY ORNAMENTAL IRON WORKS, Minne- 
apolis, Minn., makers of the well known Corinthian lamp ‘stand- 
ards and other ornamental work, furnished the six pairs of solid 
bronze doors installed in the United States Custom House, San 
Francisco. These doors are acknowledged by experts to be the 
finest specimens of ornamental bronze work in the country. They 
are about 10 by 6 feet in size and each door required an entire 
freight car in its transportation. The contract for the government 
work for 1911-12, which has been awarded to this company, will 
amount to about $150,000. 


THE LINDSLEY BROTHERS COMPANY, of Spokane, Wash., 
specialists in Idaho poles, have just installed a treating plant at 
their Priest River, Idaho, yard for the treating of poles with 
Avenarius Carbolineum by the open-tank process. The plant has 
a capacity of 300 poles a day, and the company has just completed 
the shipment of a large order of treated poles from this plant going 
to Colorado points. This plant makes the second one operated by 
the Lindsley Brothers Company, which has a very complete pole, 
tie, timber and paving-block plant located in Spokane. The firm 
recently completed the treatment of 40,000 ties for the Washing- 
ton Water Power Company and has a number of contracts on file 
for spring delivery. 

THE MOORE LIGHT COMPANY, Newark, N. J., reports the 
following recent shipments of completely factory built units of 
the white Moore light to textile mills for color distinguishing: 
Bradford Dyers’ Association, Bradford, England, Belding Paul Cor- 
ticelli, Ltd., Montreal, Canada, Dunn Worsted Mills, Woonsocket, 
R. I., The Felters Company, Millbury, Mass., Kennedy & Britt, 
Conshohocken Dye & Finishing Works, Philadelphia, Pa., The Hind 
& Harrison Plush Company, Clark Mills, N. Y., Glenlyon Dye 
Works, Saylesville, R. I. This is evidence not only of the steadily 
increasing demand of the white Moore light for color matching, but 
of the great adaptability of the compact self-contained factory- 
exhausted types of apparatus 


THE UNITED STATES ELECTRIC COMPANY, New York, 
N. Y., has delivered to the Chicago, Rock Island & Pacific 
Railway the dispatcher’s and station equipments for a _ circuit 
of thirty telephone train-dispatching stations. The Gill selector 
box outfits at the several stations are of the latest improved pat- 
tern, including the double time wheel, two-figure combination se- 
lector with bell rung by the main-line current and the dispatcher’s 
outfit includes the two-figure silent keys. To the Gulf, Colorado & 
Santa Fe Railway the company has delivered twelve station selector 
outfits for telephone train dispatching with the local bell circuit, 
the dispatcher’s apparatus equipment having provision for an ex- 
tension of the circuit to twenty-four stations. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., re- 
ports that the large number of orders recently received and the 
necessity of completing several large contracts has caused the 
resumption of night work at its factory. A feature of the com- 
rany’s increasing business is the demand that has been created 
for the new line of alternating-current generators and transform- 
ers which were recently put on the market. Recent orders in- 
clude direct-current generators totalling 1,050 kilowatts, alternat- 
ing-current generators totalling 635 kilowatts and motors amount- 
ing to 2,176 kilowatts, also one 100-kilowatt motor-generator sets. 
Thirty transformers of various sizes are also ordered. 


THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
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has in the current issue of the Saturday Evening Post a double- 
page advertisement calling attention to its line of electric cooking 
and heating appliances. Good illustrations of the various devices 
are shown, the advertisement is very attractively arranged, and 
the effectiveness is increased by the use of two colors in print- 
ing. Dealers are urged by the company to follow up this advertis- 
ing in the best manner possible, and to take advantage of the 
Christmas-time demand which will necessarily follow the appear- 
ance of the advertisement. To assist dealers who are wide awake 
to their opportunites the company offers to supply them with book- 
lets, advertising cards and copy, cuts, etc. 


THE AMERICAN SHIP WINDLASS COMPANY, builders of the 
Taylor stoker and marine equipment such as steering gears, ship 
windlasses, towing machines, winches, anchors, etc., has been lo- 
cated for over half a century in Providence, R. IL, at Waterman 
and East River Streets. This plant is now being abandoned and 
all the business of the American Ship Windlass Company is being 
removed to Philadelphia, where the company already had a large 
plant. To accommodate the growing business a large foundry has 
recently been erected in Philadelphia. This company was estab- 
lished fifty-four years ago by Frank S. and Joseph Manton, who 
had much to do with the invention of the ship windlass. From 
the manufacture of the ship windlass the company branched out 
and since have added their marine machinery, and in 1905 began 
the manufacture of the automatic stoker, invented by E. E. Tay- 
lor, of Boston. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., is supplying new machinery to the 
Cleveland, Painesville & Eastern Railroad Company, Willoughby, 


O., which is now engaged in enlarging its plant and changing the 
operating voltage from 13,200 to 22,000. In making this change 
the railroad company has ordered two 1500-kilowatt and two fifty- 
kilowatt 6,500-volt turbo-generator units from the Westinghouse 
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Company. This energy will be used on the street and interurban 
railway system supplied by this company. The system is th: 
phase, twenty-five-cycle and, as above stated, a distribution Volt 
age of 22,000 is being employed, the distance covered being gp. 
proximately thirty-eight miles. The Westinghouse Company ha 
received from the Indiana County Street Railway Company, of In- 
diana, Penna., for its plant at Two Lick, Penna., an order for one 
625-kilowatt Westinghouse-Parsons turbo-generator unit, and one 
No. 5 Westinghouse LeBlanc condenser. 


DATES AHEAD. 

Central Electric Railway Association. Last meeting for 191; 
Louisville, Ky., November 23. : 

Association of Railway Telegraph Superintendents. Joint meet. 
a = eastern and western divisions, Chicago, Ill., November 23 
and 24. 

Los Angeles Electrical Exposition. Los Angeles, Cal., Novem- 
ber 25-December 9. 

American Physical Society. Regular Thanksgiving meeting 
Chicago, Ill., December 2, 1911. , 

National Gas and Gasoline Engine Trades Association. Annua} 
meeting, Hotel Hollenden, Cleveland, O., December 5-8. 

American Society of Mechanical Engineers. Annual meeting 
New York City, December 5-8. F 

American Institute of Chemical Engineers. Annual meeting, 
Washington, D. C., December 20-22. 

American Association for the Advancement of Science. Ap- 
nual meeting, Washington, D. C., December 27-30. 

National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. 

National Electrical Contractors’ Association. Annual meeting, 
Denver, Colo., July 17-20, 1912. 

The 1912 Boston Electric Show. Mechanics Building, Boston. 
Mass., September 28-October 26, 1912. 














007,671 SAFETY-SIGNAL FOR VEHICLES. George F. Buente, 
New York., N. Y., and Henry C. Fling, Spring Lake, N. J. 
Filed Feb. 11, 1909. An automobile is provided with three 
electric tail lights, one of the side ones of which is lighted 
when the steering wheel is turned toward that side and the 
middle one is lighted when the reverse or brake levers are 
moved. 

007,674. ARC LAMP Karl Cosiolkofsky, Vaals, Netherlands. 
Filed Aug. 13, 1908. The inner globe of an arc lamp is held 
tight against the body of the lamp by means of a ring that is 
held by two pins, conical ferrules and spiral springs. 

007,683. PROCESS OF FORMING OXIDES OF NITROGEN. 
Carleton Ellis, Montclair, N. J., assignor to Ellis-Foster Co. 
Filed July 29, 1911. Consists in forming an electric arc and 
passing preheated air of constant moisture content substanti- 
ally concentrically, but not helically, about the arc. 

007,684. TELEPHONE RINGING DEVICE. Harry N. Faris, 
Kansas City, Kans. Filed Feb. 13, 1909. Comprises a trans- 
former having a primary and a secondary, a secondary circuit 
including a source of current, a relay and the secondary of 
the transformer, the relay being adapted to shunt by the opera- 
tion of its armature any direct current (from the source of 
potential) which may have been flowing in the secondary cir- 
cuit prior to the operation of the relay. 

007,694. VAPOR CONVERTER. Peter Cooper Hewitt, Ringwood 
Manor, N. J. Filed Mar. 20, 1908. Renewed Feb. 10, 1911. A 
mercury rectifier, has a number of hollow metallic shells lo- 
cated at the summits of a number of crooked branching tubes, 
an intermediate metallic shell connected to the tubes with in- 
terposed insulation, and a common negative electrode in the 
intermediate shell. 

007,705. ELECTRIC BRAKE FOR ELECTRIC MOTORS. Martin 
Kallmann, Berlin, Germany. Filed Apr. 23, 1907. A resistance 
with high positive temperature coefficient is automatically 
thrown across the armature circuit when the power is cut off. 

007,741. LINE-JOINT TESTER. Henry Harrison Simpson, Pilot 
Grove, Mo. Filed Oct. 24, 1910. Consists of an extensible 
handle, a number of contact hooks insulated from each other 
and carried on the upper end of the handle, a telephone re- 
ceiver connected to a pair of the hooks, and a ground connec- 
tion connected to another of the hooks. 

007,770. LIGHTNING ARRESTER. William E. Butler, David 
City, Nebr. Filed Sept. 23, 1910. A vacuum inclosure shaped 
like a lamp bulb has an Edison screw base with the center 
contact connected to ground and the shell contact to the line. 
An insulating barrier divides the lower part of the chamber 
into two cells containing mercury electrodes into which the 
terminals project. a 

007.771. OIL SWITCH. Herbert W. Cheney, Norwood, Ohio, as- 


— 
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Issued (United States Patent Office) November 7, rorr. 








signor to Allis-Chambers Co. Filed Dec. 23, 1907. Both the 
fixed and movable contacts are adjustable, the switch as a 
whole being arranged so as to be removable from the oi! tank. 

1,007,791. LAMP SOCKET. Harry J. Morey and Fay A. Brogden, 
Syracuse, N. Y. Filed July, 1909. Is provided with a full 
switch operated by a ratchet plate. 

1,007,802. SWITCH BOX. Caroline N. Sachs, Hartford, Conn., 
assignor to Sachs Co., Hartford, Conn. Filed Aug. 31, 1905. 
The main hinged cover of the box has mounted on the inside 
a set of insulating bars to each of which is secured a switch 
blade, so that the switch is opened by opening this cover. 
Hinged in the main cover is a smaller inspection cover, the 
opening of which (independent of the main cover) permits any 
bar with its knife blade to be removed. 

1,007,806. SPARK PLUG. Cecil H. Smith, U. S. Navy. Filed July 
1, 1909. Renewed April 15, 1911. Has a central electrode near 
which projects a side electrode. 

1,007,853. ELECTRIC-LAMP CLEANER. Edward E. Edgerton, 
Chicago, Ill. Filed Nov. 7, 1910. A long handle carries at its 
upper end a pair of pivoted angular levers to which are pivoted 
jaws adapted to fit around an incandescent lamp. 


007,868. ELECTRIC SIGN. Charles Hammesfahr, New York, 
N. Y. Filed June 2, 1911. A show-window sign consists of an 
incandescent lamp mounted in a bracket back of an advertis- 
ing plate on the window glass, around the lamp being a screen 
of differently colored glass plates supported by a vane cen- 
tered on the tip of the lamp and turned by its heat. 


1,007,869. ELECTRODE FOR FLAMING-ARC LAMPS. Charles W. 
Hill, Lakewood, O., assignor to National Carbon Co., Cleveland, 
O. Filed Sept. 21, 1910. In the electrode are incorporated dif- 
ferent substances each producing its characteristic color when 
successively attacked by the arc, thereby producing a succes- 
sion of color changes. 


1,007,876. EXPLOSION-PROOF CARTRIDGE CUT-OUT. Wilhelm 
Klemment. Neu-Finkenkrug-Falkenhain, Germany, assignor to 
Siemens-Schuckertwerke, Berlin, Germany. Filed Aug. 5, 1910. 
Combined with a closed cartridge having terminal contacts are 
a number of fusible filaments of various lengths connected in 
parallel between the contacts, the total resistance of the short- 
er filaments being smaller than the total resistance of the 
longer ones, and a solid insulating partition between the 
shorter filaments and the longer for preventing the flame of 
the latter touching the contacts of the previously fused shorter 
filaments. 

1,007,883. TELEPHONE TRANSMITTER. Charles T. Mason, Sum- 
ter, S. C., assignor to Sumter Telephone Manufacturing Co., 
Sumter, S.C. Filed July 5, 1910. The back plate is pan shaped 
and contains a cell in the center which is actuated by a spring 
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plate surrounding it that is in turn actuated by pins bearing 

against the diaphragm. 

1,007,886. ELECTROMECHANICAL SWITCHING DEVICE. Royal 

"Rueben Miller, Pueblo, Colo., assignor of one-half to Willard 
C. Darby, Pueblo, Colo. Filed Dec. 13, 1909. An electrically 
actuated track switch for an electric railway includes a sole- 
noid that moves a crosshead and through a set of levers moves 
the switch tongue. 

COMMUTATOR-SHORT-CIRCUITING DEVICE. Charles 


7,893 

ee Stowe Reno, Cincinnati, O. Filed Nov. 5, 1909. A set of tumb- 
lers revolves with the shaft of a single-phase motor and when 
the latter attains a predetermined speed each tumbler turns 
about its end and engages a section of the commutator for 
short-« ircuiting it. 


\PPARATUS FOR CONTROLLING GAS COCKS AND 


1,007,894 


ELECTRIC-LIGHT SWITCHES. Bruno Scheidemann, Berlin, 
Germany, assignor of one-half to Gebriider, Neumann, Berlin, 
Germany. Filed Dec. 28, 1910. Each gas cock or switch has 
mounted near it a clockwork for opening or closing it against 
the force of a gravity-controlled lever for performing the op- 
posite operation. 

1,007,897. ELECTROLYTIC APPARATUS. George O. Seward and 
Franz von Kiigelgen, Holcombs Rock, Va., assignors to Vir- 


ginia Laboratory Co., New York, N. Y. Filed April 23, 1906. 
2enewed May 10, 1910. Includes a cathode chamber into which 
rises the fused metal liberated at the cathode, and a discharge 
conduit from the chamber extending vertically downward and 
having a lip at its top to cause such fused metal overflowing 
fre the chamber to fall free of the wall of the conduit. 

; COMMUTATOR-SHORT-CIRCUITING DEVICE. Louis 
Henry Thullen, Cincinnati, O., assignor to Triumph Electric Co. 
Filed April 1, 1910. Comprises a number of tumblers each 
ivoted at one end and having a portion adapted to contact 
with a commutator segment, the pivot and contact portions be- 
longitudinally displaced. 











1,0 ELECTRIC SAFETY 
BILES. 


LAMPS FOR AUTOMO- 


1,007,948. SWITCH. Bradley Haskins, Milwaukee, Wis., assignor 
to Allis-Chalmers Co. Filed April 27, 1910. An oil switch is 
provided with mechanism for turning the support of the mova- 
able contact through a suitable arc so as to cause the movable 
contact to engage the stationary contact, and for shifting the 
support vertically so that the movable contact is caused to 
slide over the face of the stationary contact. 

1,007,978. MICROSCOPE BRIDGE AND ELECTRO-MAGNETIC 
STAGE. Albert Sauveur, Cambridge, Mass, Filed May 20, 1911. 
An independent staging for « high-power miscroscope comprises 
a U-shaped electromagnet, a slide on the magnet having a plane 
bearing surface on its lower face and a notch therein to ex- 
pose a specimen magnetically held to the side, and means for 
freely and adjustably supporting the magnet and slide. 

1,007,998, ELECTRIC SWITCH MECHANISM. Hilary F. Whalton, 
Key West, Fla. Filed Jan. 12, 1911. Conducting fluid contained 
in a cup is in contact with a fixed central contact bar. A series 
of movable contact bars depending from an insulating cap are 
normally out of contact with the conducting fluid but on being 
pushed downward complete the circuit. 

1,008,000. RHEOSTAT. George H. Whittingham, Baltimore, Md., 
assigned to Monitor Manufacturing Co. Filed Mar. 19, 1909. 
The rheostat has a pivoted arm which moves parallel to the 
surface of the panel containing the contact members. A latch 
on the arm engages each of the contact members successively, 
and a lock and key are provided so that the arm may be locked 
in any of the positions. 

1,008,002. CARBON ELECTRODE. Miner W. Allen, Lakewood, O., 
assignor to National Carbon Co., Cleveland, O. Filed Sept. 12, 
1910. Comprises a carbon body having a graphite block which 
IS Inset and permanently fixed in the end thereof and has a 
laterally extended flange which covers and lies in intimate 
contact with the end of the carbon body. 

1,008,019. MAGNETO. Charles Cuno, Meriden, Conn., assignor to 
Connecticut Telephone & Electric Co., Meriden, Conn. Filed 
Jan. 20, 1910. Includes in combination with the armature and 
field magnets, a distributer mechanism and a distributer arm, 
the transformer and arm being so constructed and arranged 
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that they may be removably mounted on the support after the 
other parts of the magneto are assembled, and means for auto- 
matically effecting electrical connection between the trans- 
former and the distributer arm by the mounting of the parts 
on the support. 

1,008,030. CAR TRUCK CONSTRUCTION FOR ELECTRIC-RAIL- 
WAY SIGNAL SYSTEMS. Gardner B. Gray, Pittsburgh, Pa., 
assignor to Gray-Thurber Automatic Train Control & Signal 
Co., Pittsburgh, Pa. Filed July 16, 1909. Has a center bear- 
ing plate having ends turned over the corresponding edges of 
the bolster carrying it, insulation between the plate and its 
turned over edges and the bolster, an insulating sleeve interior 
to the center pin passage of the bolster, a metal sleeve in- 
ferior to the insulation sleeve, and insulated bolts connecting 
the center plate to the bolster. 

1,008,077. WATER HEATER. Bernard A. Schroder, Birmingham, 
Ala. Filed Dec. 28, 1908. Manually operated valves and elec- 
trically actuated ones are provided for the regulation of the 
water flow in the heater. When the pressure drops, due to the 
drawing off of water the water is turned on by one electro- 
magnet, the supply of gas for heating being turned on and reg- 
ulated by a second electromagnet. 

1,008,081. SHADE HOLDER. Frank E. Seeley and George B. 
Thomas, Bridgeport, Conn., assignors to Bryant Electric Co., 
Bridgeport, Conn. Filed May 26, 1911. An expanding ring is 
attached to the lamp socket, the shade fitting on in such a 
way as to conceal the ring completely. 

















1,008,077. 


WATER HEATER. 











1,007,741.—LINE-JOINT TESTER. 





ELECTRIC-LIGHT FITTING. Fritz Storsberg, Newark, 
N. J. Filed Feb. 15, 1911. Combines a socket-cover or husk 
and a nipple. Means for securing the former in its fixed con- 
nection with relation to the nipple comprise a collar provided 
with a horizontal opening and a vertical screw-threaded open- 
ing, a binding-screw being arranged in the vertical opening, and 
a locking-means slidably arranged in the horizontal opening 
and adapted to be operated by the binding screw. The binding 
screw is manipulable from the lower open portion of the socket- 
cover. 

1,008,087. INSULATOR. James M. Sweeney, Howell, Fla. Filed 
July 17, 1911. Comprises a body portion having a flat bottom 
and having its ends slantingly disposed, a pair of toes disposed 
on the upper portion of the body and made so as to form an 
inverted wedge-shaped slot, and having the portion between the 
toes and flanged portion cut out in order to form a V-shaped 
groove to receive tie wires. 

1.008.100. STYLUS FOR GRAPHIC RECORDING INSTRUMENTS. 
Herbert W. Young, Chicago, IIll., assignor to Sangamo Electric 
Co., Springfield, Ill. Filed Dec. 5, 1910. Has a roller adapted 
to feed paper, and a horizontal moving arm adapted to swing 
back and forth over the roller. A hanger suspended from the 
end of the oscillatory arm carries a stylus, an ink reservoir 
being secured to the oscillatory arm. A tube carried by the ink 
reservoir is adapted to gradually feed ink to the stylus. 

1,008,122. TELEPHONE CASING. William W. Dean, Elyria, O., 
assignor to Dean Electric Co., Elyria, O. Filed June 8, 1910. 
A two-piece sheet metal telephone receiver casing is provided 
with a perforated insulating diaphragm. This diaphragm pro- 
tects the ear cap from any electrical apparatus mounted in the 
main portion. 

1,008,149. MACHINE FOR MAKING INSULATING TUBES. Ernst 
W. Héfle, Basel, Switzerland. Filed Jan. 7, 1911. A combina- 
tion with a winding drum, of two floor-frames each having a 
vertical rib and two ribs at forty-five degrees relatively there- 
to, an angular sleeper arranged vertically movable over the 
drum, guided by the vertical ribs, and having a rectangular 
guide-way in each end, and two press-rolls digplaceably jour- 


1,008,086. 
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naled in the guide-ways and normally resting against the latter 
ribs. 

1,008,172. AT/TOMATIC SIGNALING SYSTEM. Daniel J. Mc- 
Carthy, Wilkinsburg, Pa., assignor to Union Switch & Signal 
Co., Swissvale, Pa. Filed Mar. 5, 1910. Has a relay comprising 
an armature biased to one controlling position, a magnetic core 
adapted when energized by flux produced by alternating cur- 
rent to move the armature to another controlling position, a 
second magnetic core :dapted to move the armature to a third 
controlling position. 

1,008,189. BRAKING APPARATUS. August Sundh, Yonkers, N. Y., 
assignor to Otis Elevator Co., Jersey City, N. J. Filed Sept. 
23, 1905. Comprises a motor, a generator connected to run 
with the motor, means for causing the generator to produce 
a braking effect upon the motor, when power is cut off from 
the motor, and means for positively regulatng the braking ef- 
fect by hand 

1.008.206 DISTRIBUTER FOR ELECTRIC-ACCUMULATOR 
IGNITION GEAR. Frederick Richard Simms, London, England, 
assignor to Simms Magneto Co. Filed Feb. 23, 1910. A spindle 
extends into a casing, a contact breaker in the casing having 
a rotary part provided with a part for interlocking with the 
spindle, and with a sleeve concentric with the axis of the 
rotary part 4 distributer fits upon the sleeve, a single screw 
passing through the sleeve, the rotary part of the circuit- 
breaker and the interlocking portion and engaging the spindle. 

1,008,216 PARTY-LINE TELEPHONE SYSTEM. Edward Stout 
and Joseph S. Kupka, Martinsburg, Iowa, Filed July 19, 1910. 
The selector switch comprises a ringing circuit, a talking cir- 
cuit, a contact for opening and closing the ringing circuit, a 
contact for opening and closing the talking circuit, a revoluble 
member provided with cranks for opening the contacts, means 


operated electrically from a distance for controlling the re- 


























08,270.—REACTANCE COIL 
voluble member, and means including magnetic mechanism 
controllable from a distance for closing the contacts. 

1,008,219. SPARK PLUG. William H. Tidmarsh, Elgin, Il. 
Feb. 20, 1911. Relates to the shape of the gaskets used. 

1,008,225. ELECTRICAL SHIP-LOG APPARATUS. Thomas Fer- 
dinand Walker and Thomas Sydney Walker, Birmingham, Eng- 
land. Filed Nov. 25, 1910. A rotator in the water continuously 
turns a member which communicatcs intermittent motion to a 
second member. A circuit-closing contact piece is carried by 
the intermittently rotatable member, and means are controlled 
by the continuously rotatable part for arresting mechanically 
and positively the travel of the intermittently rotatable mem- 
ber for a definite and predetermined period immediately the 
electrical circuit is closed. 

TELEPHONE TRUNKING SYSTEM. Charles S. Wins- 
ton, Chicago, Ill., assignor to Kellogg Switchboard & Supply 
Co., Chicago, Ill. Filed Dec. 4, 1907. Includes a high-resistance 
relay bridged across the trunk, a circuit being closed when the 
cord is connected with the trunk and before the trunk is con- 
nected with the line to operate the relay to display the signal, 
a low-resistance relay and a third relay energized during a con- 
versational connection. 

1,008,243 ELECTRIC REGULATION. John L. Creveling, New 
York, N. Y., assignor to Safety Car Heating & Lighting Co. 
Filed Nov. 21, 1910. Comprehends current-regulating means, 
voltage-regulating means and means for rendering one of the 
above mentioned regulating means cperative and the other in- 
operative depending upon the voltage of the generator. 

1,008,244. ELECTRIC REGULATION. John L. Creveling, New 
York, N. Y., assignor to Safety Car Heating & Lighting Co. 
Filed June 21, 1911. Comprises regulating means, operating 
means responsive to voltage fluctuations, operating means re- 
sponsive to current fluctuations and automatic means for grad- 
ually rendering one of the operating means operative and the 
other inoperative. 


1,008,270. REACTANCE 


Filed 


1,00 


COIL. Will O. Jacobi and Charles Har- 
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ris, Chicago, Ill.; said Harris assignor to said Jacobi. Fil 

May 4, 1908. The core is made in two U-shaped parts 80 bro 
the reactance of the coil may be varied by varying the . 
gap between the parts. air 


1,008,282. SELECTIVE TELEPHONE SIGNALING 
Charles H. North, Cleveland, O., assignor to North Electri 
Company. Filed Oct. 11, 1907. The combination with a tele 
phone exchange equipped with signaling apparatus producing 
currents approximately of 30, 42 and 54 cycles per secong p! 
a plurality of multiple-station telephone lines connecteq With 
the exchange; each of the lines being equipped with Selective. 
signaling apparatus at the different stations respectively tuned 
to respond to currents of these inharmonic frequencies 

1,008,293. TRANSFORMER SYSTEM. Henry C. Caldwell, Por 
Mills, Corregidor, Philippine Islands. Filed Sept. 9, 1910, 4 
number of transformers are arranged so that they may be 
easily connected in various ways to secure various secondary 
voltages. : 

1,008,294. ELECTRIC REGULATION. John L. Creveling, New 
York, N. Y., assignor to Safety Car Heating & Lighting (po 
Original application filed Nov. 21, 1910. Divided and this ap. 
plication filed June 10, 1911. A regular used in conjunction 
with a source of electromotive force and a storage battery js 
responsive to fluctuations in voltage across the battery ‘cir. 
cuit but not responsive to current changes in the battery cir. 
cuit. 


SYSTEM, 


REISSUE. 

13,307. PROCESS OF RECOVERING FINE GOLD. James H, A} 
ling, Columbia, Cal., assignor to Security & Holding Co., San 
Francisco, Cal. Filed Aug. 15, 1910. Original No. 947,957, 
dated Feb. 1, 1910. Consists in mixing ore containing gold in 
a finely comminuted state with an aqueous solution of a 
chlorine compound, immediately thereafter causing the mix. 
ture of solution and pulp to flow in succession freely in cop- 
tact with a series of mercury cathodes, passing electric cur. 
rents through the mixture, the amount of chlorine compound 
and the magnitude of the currents being sufficiently great to 
liberate nascent chlorine in sufficient quantities to reduce the 
gold to a condition in which it is readily amalgamated, and 
finally recovering the gold from the cathodes. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States. Patent- Office) that expired November 13, 1911: 
528,924. RADIATING AND SUPPLY SYSTEM FOR THERMO- 

ELECTRIC GENERATORS. Harry B. Cox, Hartford, Conn. 
528,925. ELECTRICAL TRANSFURMER. Frank S. Culver, Eau 

Claire, Wis. 

528,959. INTERSECTING 
Lowd, Salem, Mass. 

528,960. SELF-WINDING ELECTIC CLOCK. Adam Lungen, New 
York, N. Y. 

528,963. UNDERGROUND FOR ELECTRIC ROADS. 
Mathers, Romeoville. N. Y. 

529,011. ELECTRIC RAILWAY-SWITCH. 
South Norwalk, Conn. 

529,059. ELECTRICAL APPARATUS FOR CONTROLLING SIG 
NALS. Samuel S. Bogart, Schraalenburg, N. J. 

529,085. ELECTROMAGNETIC MACHINE. Gordon J. Scott, Phila- 
delphia, Pa. 

529,117. REGULATOR FOR DYNAMO-ELECTRIC 
Jules Ferrand, Darnetal, France. 

529,127. BINDING-POST FOR ELECTRIC INSTRUMENTS. Em- 
est A. Lowe, New York, N. Y. 

529,144. AUTOMATIC SET-BACK ANNUNCIATOR. 
Thomson and George J. Galbraith, Boston, Mass. 
529,145. DYNAMO-ELECTRIC MACHINE. Rene Thury 

Switzerland. 

529,152. ELECTRICAL TRANSFORMER. Fritz Zickermann, Ber- 
lin, Germany. 

529,164. ELECTRIC SWITCH FOR RAILWAYS. 
Fitch, South Norwalk, Conn. 

529,165. TRAIN-OPERATED SIGNALING 
Frischer, Berlin, Germany. 

529,212. AUTOMATIC ELECTRIC CUT-OUT. 
Grand Rapids, Mich. 

529,213. ELECTRICAL CUT-OUT. Daniel F. Sweet, Grand Rapids, 
Mich. 

529,215. METHOD OF SHEATHING ELECTRICAL CONDUCTORS. 
James Tatham, Philadelphia, Pa. 

529,240. ELECTRIC-ARC LAMP. James Brockie, 
land 

529,265. MEANS AND APPARATUS FOR DISTRIBUTING ELEC: 
TRICITY. Hadyn T. Harrison, London, England. 

529,272. ALTERNATING-CURRENT ELECTRODYNAMIC MA 
CHINE. Maurice hutin, Paris, and Maurice Leblanc, Le Rainey, 
France. 

529,300. AUTOGRAPH TELEGRAPH. 
N. Y. 

529,313. ELECTRIC GAS-LIGHTER. Charles G. Savage, 
delphia, Pa. 


ELECTRIC-RAILWAY TRACKS. Mark 
Ezra A. 


Rollins A. Baldwin, 


MACHINES. 


Henry C. 
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Charles M. 


SYSTEM. Johann H 


Sweet, 


Daniel F. 


London, Eng- 


John O'Neil, New York, 


Phila- 





